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(57) Abstract: Compounds of formula (I) as well as pharmaceutical! y 
acceptable salts and esters thereof, wherein R\ R 2 , R 3 , R*, R 5 and A have 
the significance given in claim 1, can be used in the form of pharmaceuti- 
cal preparations for the treatment or prevention of arthritis, cardiovascular 
diseases, diabetes, renaJ failure, eating disorders and obesity. 
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QUINOLINE DERIVATIVES AS LIGANDS FOR THE NEUROPEPTIDE Y RECEPTOR 



* 

The present inven&n'is .tonce'rned.witH'nbvel quinoline derivatives useful as 
neuropeptide Y (NPY) receptor, ligands, particularly neuropeptide Y (NPY) antagonists. 

• The invention' is c<&£ef rrelii 'especially ^th tompourids'of formula I ; * . 




I 



10 



15 



and pharmaceutical^, acceptable salts and esters thereof; wherein 

R 1 is hydrogen, alKyft '^bxyalkyl, alkeityl, alKinyl; hydxbxyalkyl; aralkyl, ' ! • 
heterocyclylalkyl, cycloalkylalkyl, NH2-SO2-, monoaUcylamino-S0 2 -, 
dialkylamino- S0 2:? alkyl-S0 2 -> aryl, NH 2 -alkyl, monoallcylaminoalkyl, 
dialkylamiribalkyl, alkoxycarbonylalkyl, carboxyalkyl, aryl-S0 2 -0-alkyl, 

cycloalkyl or cyclbalkylalkyl; 

»•••-.•,•"* 

R 2 is hydrogen, hai6.gen,.alicyl, alkenyl, alkinyl, aralkyl, heteroarylalkyl, hydroxyalkyl, 
alkoxy, alko^allcoyy^ hydro^^o^alkyl,,arylo^, arylan^o^ 
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heteroarylaii^b^NHr, monoalkylamino, dialkylamino, heterocyclyl, 
arylalkylanui-io,. heteroarylall^^lamjbp,. aryl, arylalkoxy or heteroarylalkoxy; 

«;';.•: i • . ' 

*■ • * • ' *,•*** , 

R is hydrogen^a^^Tm^ monoalkylamino,. dialkylamino or alkoxy, 



R 4 is hydrogen^alfc^ NHr ? monoalkylamipo,: : 

dialkylamini^ cycloalkoxy, 

* 1 * * , * * \ t* • «*». • 

, ....... . ( : , 

alkoxyalkp^,'. jcycfo heterpoyclyloxy, 



heterocyclylq^^^ carboxy, 

heterocydyl^I^yaPi7lrS02-- or aryl-^SO^-; , 

. . i - 

• ; •' ". f * • • . . • : . \ - • * • . :■ 

• R is hydrogen, alkyl> cydoalkyl, alkoxy, hydroxy, NH'2-> monoalkylamino, 
10 dial^l^ino,;^ <^~^p,J|i^ 

• alko^oM 

heterocyclylo^aKpxy, hydroxyalkoxy, alkoxycarbonyl, carboxy, 
• heterGcyclyl^^ • 

A is a 5- to •lO-'mem^ 
15 the nitroge^at^inCl^yt^ 

or 1^vo furth^ heter^'atd 
sulfur and mts©g&Sf.:. '' »* : .f " ' - % 



or 



The compounds of formula I and their pharmaceutically usable salts and are novel . 
and have valuable pharin^cpl'ogicai properties. They are neuropeptide Hgands, for example 
20 neuropeptideTec'eptor^t^g^ Y Y5 



receptor antagonists. 



Neuropetide Y is d -3,6; afeih'o acid peptide .that is >videly:distributed.irL.the central and 
peripheral nervous'systems:''Tl^i'peptide "effects 
through its various f&e{Att|4{filk^ Y 
25 is a powerful stimulus o¥ff&jfi$ft^ activatisoh ; 6f ' 

» - » > . » ■ * *' » < « • • 

neuropeptide Y Y5 receptof#eiSults in hypeiphagia* and detrieai'ed thermogenesis. 

Therefore compounds fha^antkgpnise neuropetide. Y at the Y5' receptor subtype represent 

'0.;:.s • ' • . . . . ■ 

approach to the treatment of. eating disorders such as-obesity andiyperphagia. ■ 

»?r rrv/'iT* • " "* • -•••*• "—ft"-* •■• ■ ' t s'\"\ •'• • • ** * \ t 

The current apprct^^S.'^miifg' at "niedical interveritian tS" induce weight lo'ss or*- • ■ 
30 prevention of weight .giftyTM 1 ^ achieved'by interSxirfg ^tkappetite c'ontrol;; ; which is 
mediated by the HyppAyajfpus^.an ^ control foo^ intake. 

Herein, neuropeptide Y.^NPYjihas b'eeii. proven .'to be one ofthe strorigdst central 



an 
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mediators of food intake giev^aifimal species;. Increased WY. levels result .in profound 
food intake. Various receptorsW neuropeptide Y (NPY) have been described to playa role 
in appetite control and weigb¥gam. Interference Vrith these receptors is likely to reduce ' ' . 
appetite and tonsequerifl^Hgit gain. Reduction and long-term maintenance of body •■ 
weight can also have be&fitf al'consequences on con 'associated-risk' factors suchas 
arthritis, cardiovascul^' : 'dis^es; - diabetes and-renal failure: 



Accordingly, the a^cnm^of fer^u^ J can.be .^P?^ 1 ^ ^ • 
treatment of of arthritis J^^scular. drse^es. .d^beteg, i ■enal. failure and particularly 

eating disorders and obesity^ s -.. ir .- : .. ... ...... . • , .: .- ; ^ ■ 

» • ■ 

» * • 

Objects of the presentinVenifioh are the 'compounds of formula I and their. , 
aforementioned salts' aniista^er : se'and fheir-us© as^feraf eu^c^y -active snbstafices- * - 
process forthe^^ufa^e)^ ' " ,r 

composiuonsvHmem-^ 

salts and •esters^^e^l^^'^^ui^ este^indTsaltSTfor^ y&s&cj/h&'vA/or 
merapy of mnesses; : espe&^m ; :^ 

diseases, diabetes, reriaar&ife^<if ^btoVea^ disorders such as byperphagia and 
particularly obesity, ahd ^e^of^e said compouhas^salts^nd ester's.for the production 
of medicaments for t^lf^il^r^opltj^ of ir&intis, '^dio*as<»to diseases, ' 
diabetes, renal failure aii^pS&larly eatiUg'dlsorders '^dobesily. 



I ' ...» u ' 



In the present 

ched~chairi"attcyl group -with 1 to 6'carbon atoms and particularly preferred 

. va-^r^V^^ ■"^■o:' 

a straight or branched- cbl'in^Ikyl group \vith 1 to 4 carbon atoms Examples of straight- 

chain and branched ^"groups are methyl, ethyl, propyl, isopropyi, butyl, isobutyl, 

tert -butyl the isomeric tientyli, the isomeric hexyls, the isomeric heptyls and the isomeric 

octyls, preferably methyl and ethyl and most preferred methyl. 

The term 'Wdoall^^^ ring with 3 to 8 

carbon atoms and prefer^if^^cloaB^ Examples of C 3 -C 8 

cycloalkyl are c^clopropyi^m'e^yl^cydop^ cyclobutyl, methyl- 

cvclobutyl, cyclopentyl, "memyl^cyclopentyl, cyclohexyl, mefhyl-cyclohexyl, dimethyl- ' 
cyclohexyl, cydoheplyi;'a4i^d'oj5'^i; pi^&W^^PP^V^ i '~"'r^\\- '■ v»- ■ 

The term "aJkoxf ^aldnKo^in^Omblnatiorii r si , ^^ , '^p^^^^^^ t ^ ■ ■ 
O- in which the tem' M ^^^^^T^6i&\Y giveh^igi^fic^nce^ su'ch^.methoxy;-- * - 
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ethoxy, n-propoxy, isoprpgoxy, n-butpxy, isobutpxy )% sec. butoxy and tert.buto^y> 2- 

hydroxyethoxy, 2-met^o^^thoxypreferably metho^ and ethoxy. and most preferred ■ 

, .*■*"■*■*.. • . • • • . * • • ■ 



methoxy. 



The term "aryloxy",' alone or iii c6mbihatiori,'signifies a jgroupjof the formula aryi-O- 
.5 in which the term "aryl" "Has the previously given significance, such as phenyloxy. 

The term "aryl", alorieprin combination, signifi.es a phenyl or naphthyl group, 
preferably a phenyl group which optionally carries one or more substituents each .' 

; . * B f , V ■ ♦ : . . . • - J * 

independently selected from KMogenrtrifluoromethyl, amino, alkyl, alkoxy, alkylcarbonyl, 
. cyano, carbamoyl, aJkp^cajrFamoyl, methylendipxy, "carboxy,,aIkoxycarbonyl, * 
10 aminocarbonyl, aflcyainmocarbpnyi, dialiylaminpcarbonyl, hydroxy, nitro and.the.like, 

•■« "'J. • • * « ■ ..... 

such as phenyl, cMorpph"^ aminophenyl, 
methylcaTboriylphenyl^^ ^li&^di^G^pl^^^ 1-ri^hthylWd^!?- r ' 5 * ' 

naphthyl. Preferred is pjien^l,^ 3-aminophenyl, 
4-methylcarbonylphenyl, 4-methoxyphenyl and particularly phenyl. . 

15 The term "aralkylV&blfre^ as 

previously defined in- wiighione -hydrogen atom* has.been replaced=by- an aryl group as 
previously defined- Prefeixedfare benzyl, benzyl substituted with hydroxy, alkoxy or 
halogen, preferably fluorine:, Partpolarly prefenred is b 

The term hetero.(^dyl"V%lone or in combination, signifies a saturated, partially 
20 unsaturated or aromad"c4^-to! l^Qfme contaiiiS.' one or.iriore, 

- < ,.*f, y'y''* <•*;•• • ■*.- .■* # " ' ■ " 

preferably one or e;two v -Hjs^ oxygen jarid suifiir v.^hef Qii 

oxygen and p^ticid^Iy 3ii^g^:^p or 
more carbon atoms by3ialp|;^ preferably ; " r " ^ " : 

trifluoromethyl and'hfetero^dyly pfefefably MoVphpfcyi\^;d'pyr"ro and/or on a 

25 secondary nitrogen atom ; ( i; e.;-,NH- ) by alkyl, -'cydoaliyl^aralkoxycarbonyl, alkanoyl, 
phenyl or phenylalkyl or on. a tertiary nitrogen atom (i.e..=N-) by oxido, with halogen, 
alkyl, cycloalkyl and alko^t;eirig preferred: The term -"heterocyclyr also includes the term 
heteroaryl. Examples of heterpcyclyl groups are'pyridinyl, pyrrolidinyl, piperidinyl, 
morpholinyl, piperazinyl^S^-dihydro-IH-isoquihblinyl, -aiepanyl, tetrahydrofuranyl and 

30 thiophenyl, wherein eafh qtpiese rings can.he, substitutejcLby bne.ox more, preferably one 
or two substituenU.indmenden^y r sdeaed,fiQ^ alkyl --alkoxyjihalogen, trifluoromethyl, 
cyano, morpholinyl,an4$^ are 
pyridinyl, pyrroKdinylv^igeri^ furyl, 
wherein each of tiiesejin^i^^ qnhoT* aiio^e,preferably.one-or 



s 



DOCID: <WO_020947B9A1_I_> 



15 



WO 02/094789 PCT/EP02/05120 

• -5- 

^ ♦ 

two substituents selected, froin alkyl, alkoxy, halogen, trifluoromethyl, q^ano, morpholinyl 
* and pyrrolidinyl. • 



The term "heteroaryll^alone or in combination, signifies- aromatic 5- to 10- 
. membered heterdcyde^hipbicbntains : bne or more; preferably-one or two hetero atoms 
5 selected from nitrogen; Tp^g^ wKefeiii'nitrogen or oxygen are preferred. If 

desired, it can be substituted, oni one- or more.-carbon atoms -by halogen, alkyl; alkoxy, * 
cyano, haloalkyl, heterdCy^^ trifluojometib^l: Preferred heteroar^i.cycles are 

pyridinyl or thiophen^l.Qjptionaly substituted by one- or more, preferably one pi two 
substituents independently- selected from halogen, alkyl, alkoxy, cyano, haloalkyl, ■ 
10 preferably trifluorometbyl, and heterocyclyl,- preferably morpholinyl or pyrrolidinyl. 

The term "amin6"£al^ *' 
tertiary amino" group bonded .vja the nitrogen atom, with the secondary amino group 
carrying an alkyl or cycloalkyl substituent and the tertiary amino group carrying two 
similar or different alkyl or cycloalkyl substituents or the two nitrogen substitutents 
together forming a nng v s.uch^^^ , 
dimethylamino, diethylamino, meihyl-ethylamino., pyirohdin-l-yl or pipendino etc., 
preferably amino, dime^ylaHino.and diethyla.nmp.. : and particularly primary amino. 

The term n halogeh 4 .!;s^rQ:fies fluprin^ cHor^ief,; bromine or iodine and preferably 
fluorine, chlorine or bifcmfo^^r-* ■ - ^ ; •'.! - T --* • 

20 The term "alkenyTj albrie or in combination signifies a straight-chain or branched 

hydrocarbon residU^ofep^-ism^1ab , defteibbbr^ 

particularly preferred bp't^ ci2?bon &tomsf Examples of ^eriyl'grd'ups are'ethenyl;!- 

* • ** * ♦ ■ * - p • • 

propenyl, 2-propenylyi$opi9^ 2 -bdtgilyl; ,fc 3-b\ttteiiyl* aiid isbbutenyl. 

The t^^m^%^kfsm^^S^^imsmS iiti^i*£sSa l 6t branched 
25 hydrocarbon residifecoj^^ 

6, particiriarlyprefeired;^ are ethinyl, 1- . 

propinyl, 2-propinyl, 1-bi^yl^^ ' T 

■ ■' • ;T ■ , * • ■ • • . ■ ' ' ■ \, ■ • . 

The term "carbo^^.alone. or in.combination signifies the -COOH .group.. 

The term "carboxyal^T ^alone or in.combination signifies an ^alkyl group as defined 
30 before, wherein 6Qe.o^(^^^a^ne hYdrpggnv^^r^ce4>y a earbo^ ... 
group. An example^ c^rh|^mg^yl. 
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The term "hydro^a^^/dp or ; in combination signifies an alkyl group-as define 
before, wherein one or jnore r .preferably one hydrogen atom is replaced by ahydroxy 
group. ■ .. f i^-- * *. • ■ *• 

The term "arjdoxyV^aio^e 'or in combination vsignifies the-group aryl-O- / wherein the 
► term aryl is defined as befor^.^' •'•*• 



20 



25 



> **« -«•-■ . .•• • •■ • 



The term "cyana'^aldrie.brin combination signifies the group -CN. ' 



The term 'lieterdcydylpx^o alone of' in combination signifies the group ' 

• • • v'« f • r • * • . v ■ ■ 7* . • « * ' * " * > *' ' * 

heterocyclyl-O- , wherein; fee. term hetef ocyclyT is defined as before/ ' • • ' 

,- • . « • ■ " • • * * . •. ■ ■ . " ' * * . * * ' " • : 

"„■■■.»■■■ . . ■ . 



The term 



rm "actetylkmino'^jalone or id combination signifies' the group -NH-CO-CH3. 1 

. '■ ^rj;o^>lCV^H'*oe Witt iotf^K^swa siitiuutf asv ;ukv;.rirL>i>T>^.££T : r A 

10 Theternr ,, arylai^^^^ 



same or 



wherein the term aryl is defined as before and, wherein both aryl groups axe the s 
are different ' ' ■ • • "" ■ *'•' 

. The tenn "hetooajylamino 1 ', albne'or in combination signifies 1 the group , heteroand- 
15 NH-or ■ f. 

f^JiAri* ** . -kx' T -»T,Tn.^,r- 'C'Ti •"«.*•.• I >■ • ' — ♦ ■*.—'.. 

■ l^k |p* # I 



., . ^eterpa.ryl... 



• • f i 



wherein the term heteroaryl' is defined as before and, wherein both heteroaryl.groups are 
the same or are diSeredpcr^: 1 ••- ' . • • 

■ . i,. :*S".-i.' . ,• . * " ^ i. ...... ■ 



The term "pharma<GeuticaIly acceptable salts" refers to "those salts which retain the 
biological effectiveness arid properties of the free bases or free acids, which are not 
biologically or olier^&e.undiesirable. The salts are-formed' with inorganic acids such as 
hydrochloric acid, hydro'Jpfomi^aad, sidfuric aod^nitxicaad^^^ acid and the 

like, preferably hydrochloric acid 3 and organic acids .such as acetic acid,. propionic acid, 
dycoUc acid, pyruyic acid,'-o>^lic acid, maleic add,'in'alonicacidj succinic acid, fumaric 
acid, tartaric acid, citric^acid-benzbic acid, cinnami^acidrmandeUc acid, methanesulfonic 
acid, ethanesulfonic aeid;p-toluenesMfonic a r ad; salicylic acid,- N-aeetylcysteurand the 
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. like. In addition these sdts&ay b'e prepared forin addition of an inorganic base or an 

organic base to the free ad^'Saits derived from an inorganic base include, but are not 

limited to, the sodium,* potisim^ a^oniu^/calciiun, magnesium salts and the 

like. Salts derived from' otfe^SVases include, but are not limited, to salts of primary, 

5 secondary, and tertiaiy'a^^ 

substituted amines, c^fcS^amtn^is and 'Bfetion c^Sdl^e resih'K" such as isoprbpf limine; 

trimethylamine, diethylamide,' trie&^^ ethanolamine, lysine, 

> " ■ : v .- -rf?iss . .-. • • - • - -\ • 

arginine, N-ethylpiperi&nej prperidine,- polymine resins ; an^d- tte Uke: The compound of 

formula I can also be presentdn the form of zwitterions.' Particularly preferred 

10 pharmaceutically acceptable salts 'of compounds of formula I are the hydrochloride salts. 

. — . - t • . * 

The compounds of formula I can also be solvated, e.g. hydrated. The solvation can 
be effected in the course of the manufacturing process or can take place e.g., as a 
consequence of hygroscopic.properties of an initially, anhydrous .compound ot tormuia 1 

(hydration). The term pharmaceutically acceptable salts also includes physiologically 

- *"•*'> i ti littS'sSiife^fs*? ';nf iud-e.'lv.:; tf"e fiot Urnit td. "o s-Htx rn-rurv 



15 usable solvates. . ... y^V'W-.v - ■ - - ; ■ - ■'•> - 

■ - ^^\^^^u£^i;;%titutc'; =inli r ies :aV!uv^inf r;an?T«ilv >'C.:ur^r 



Pharmaceutic 

7'"** * - ' 

may be derivatised aLrfMMb^ t^ c ^- ar'^" ciapable ; tof ' 

conversion back to thefikt^ / 

■ — j • _ 

physiologically acceptabfc^d^ 
20 methoxymethyl esters, ■ m^Ylthiom^ylerters and pivdpyloxymethyl esters. Additionally, 
any physiologically acceptable 'equivalents of the compounds of general formula (I), 
similar to the metabolically'lapile, esters, which are capable of producing the par ent 

til& rT>D.!?«l T r ;?*"". ,r -T P'*' see's-. *V :*,.iT- I *' ' * 5 .- ■ 

compounds of general formma; (:0/in--W invention.. • 

The term "lipase JffMbit^ the 
25 action of lipases, for example gastric and. pancreatic lipases. £or example orlistat and 

lipstatin as described in*U:S/-BatentNo. 4,598 ? Q89..a^e potent inhibitpr r of lipases. Lip^tatin 
is a natural product of. microbial origin, and orKstat is the. result of a hydrogenation of 
Hpstatin. Other lipase inhibitors include a class of compound comnaonly referred to as 
panchcins. PancHcins are analogues of orlistat (Mutbb et al, 1994):. The term "lipase ' 
30 inhibitor 55 refers also to polymer bound Hpase inhibitors for example described in 
International Patent Application W099/34786 (Geltex Pharmaceuticals Inc.). These 
polymers are characten^ed^iHi tikat they have been- substituted ^with;one or more groups 
that inhibit lipases. The V^m^lipasednlnbito^^ acceptable 
salts of these compounds^The, : ter^ refe]E.s.to-orhstat r - • . ;." 

'*.'.'•* V*.""'. -1 „'..-.-••>«* ; t *•; 
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Orlistat is a known compound useful for the control or prevention of obesity and 
hyperlipidemia. See, U.S.. Patent No. 4,59S,089, issued July 1, 1986, which also discloses 
• processes for making orlistat and U.S. Patent No. 6,004,996, which discloses appropriate 
pharmaceutical composiUQnStjEtirther suitable pharmaceutical compositions are described 
5 for example in International . Eatent Applications Wp 00/P9122, aijd y^Q 00/09123. 
Additional processes for lhe i grepafation of orlistat' are disclosed in European Patent' 

Applications PubKclfron^ ^449 ^and ^24^95;'' 

■■ -TTii'i - - ' • •" - * ■ ; * • • • ' . ' ' . 

Orlistat is preferably "orally administered from* 60 to 720 mg per day in divided doses 
two to three times per day.:Pxeferred is wherein from 180 to 360 mg, most.preferably.360 
10 mg per day of a lipase inhibitor is' administered to "a subject, preferably in divided doses 



two or, particularly, three times per day. The subject is preferably an obese or overweight 
human, i.e. a human withashody mass index of 25 or greater. -Generally, itis preferred that' 

. >. r uvClsT. fc -'* 5 " 'i* *• is 1 :*! v.' ;. v \-*v T 

the lipase inhibitor be administered within about one or two hours of ingestion of a meal 
containing fat. Generally, 'for administering a lipase inhibitor as defined above it is 
preferred that treatment be administered to a human who "has a strong family history of 
obesity and has obtained a body mass index of 25 or. greater. 

OrKstat can v b¥*administe^ oral compositions, such 

as, tablets, coated tables; hardJn&sQft gelatin.. ( capsules, en^ulsionS; or. suspensions.- ■ 

i '!' '' n * • * ..'-»»•« - » 

Examples of carriers which .can, be used for tablets, coated, tablets, .dragees and hard gelatin 

• •« s v. l :K , isy v *" T "' - « . • 

capsules are lactose, other sugars and sugar alcphols like sorbitol, niarinitol, maltodextrin, 

or other fillers; surfactants like sbdium lauryle sulfate, Brij 96, or Tween 80; disintegrants 

like sodium starch glycolate^maize starch or derivatives rt^ereop pplymers like, .povidone, 

crospovidone; talc; steancjiciaior its salts and the; like- Suitably 'Gamers foii soft -gelatin 

capsules are,- for example^yegetable oils^ waixes,;fats A , : serni-.soHd-andl^ 

25 like. Moreover,' the pharmaceutical ...... 

solubilizers, stabilizing. agen^,^e]t^g^gents,fm 

coloring agents, flavoring agents,- salts for varying the osmotic pressure, buffers, coating 
agents and antioxidants!', Th£y .cafr also ' cbritairi" still/ bliier'thefapetitically valuable 
substances. .The formulatipns-^ay.conyem and may 

30 be prepared by any methods teQwn,in the pharmaceutical art.rPreferably, orlistat is - 

administered according Jp.li^forrnulation shown in, the Examples^and in U.S.- Patent No. 
6,004,996, respectively;^/^^^/..^' ""V.M, ' , ..'..j.?^,. ."' , ' [ ~ . 



The compoundSvOf formula -J-can .contain .several asymmetric centers and .canbe • • 
present in the form or optimally, p.urie-enantiomefs, mixtures- or enantiomers such as, for- 
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example, racemates, opti^y^ur.e diaistereioisQiners, mixtiirfes of diastereoisomers, 

■ . ... . *■ * * 

diastereoisomeric racemates, or 'miituxes of diastereoisomeric racemates. 

^^i- %i, - . ->*•••'• -w,.. . ■.. • ■ •^•••V- 

In the nomendatureused'in the present description the ring atoms of the quinoline 



ring are numbered as follows^ : 

» * ■ • * * * 




. "■»'.*•••• '• i .'• .'V..-V. '• ' ■ ■ 

Preferred are cQmpbunds.'of the. formula I, wherein..- 

cyxloalkylalkyl, NHi-SOirV^on6alk7lamiho-S0 2 -. 3 dialkylamino-SCV or:alkyI-S0 2 -; 

»■ nAnr.ir.ckiu^'^raiti -.^e rrt- *m ofscnmion lite cine at-j'TK ofthe au;n^*.w 
R 2 is hydrogen^halqg^ aDanyf, aralkyl, Keteroarylalkyl, hydro:xyalkyl 5 

10 alkoxy, ako^al£o:ky^h^^ aryloxy,' ^lamino , heteroarylamino, 

--.f -V j I'.; »C: • . , . . \ ....... . . . i 

NH 2 - 3 mono- or dfaDqiaimno, hgterocydyl; ^lalkylamino, heteroarylalkylaniino, 
aryl, heteroary},.ar^^OT.li^o?r^^^.^ ,.,, > .. ;t . , . .. ; . .. 



i i • * ■ 



R 3 is hydrogen, alkyl, NHi-, v 'mo^ dialkylamino br'alkbx} 7 ; * 

R is hydrogen, alkyl, alkb^'hydroxy, NH 2 t> monoalkylamino, dialkylamino, acetylamino 



15 or cyai^pnu^c^'o'' ine V*r?r^w.J ...V '*. 



R is hydro ^enj ^ / -»«*'-. c :V I .v-? 6 l " ; * • — - ■ *^ i*. r » 

A is a saturated rihg'Cbh'sis^ to the quinolul'e ring" 1 

and a -(-CH2)ir moietj^with n being 4, 5, or 6; 

■ « 1 i " • • . ' » • 



and pharmaceuti.cally acceptable/salts and esters therepf:;; : - - ; - - • • * \- 



20 Preferred compounds of formula I are those, wherein R is hydrogen, alkyl, allcenyl, 

hydroxyalkyl, aralkyl, heteroeyelylalkyl, cycloalkylalkyl,' dialkylamino-SOo-, alkyl-S0 2 -, 
dialkylaminoalkyl, alkqxycaib'onylalkyl, aryl-S0 2 -0 : alkyl or q^cloalkylalkyl . 

In a further pre^t^cbsaiboKi^ R 1 is hydrogen, alkyl, 

25 mono- or dialkylamino : |Or,or dkgrSbV; ^W^lt^^^^^PP^.^t^ 
present inventionJRc is^o^/^dgalkyla^^^ Fflfther- -i • • 
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preferred are compounds^accoriding to formula (I), wherein R is Hydrogen, aralkyl or 
heteroarylalkyl. Particularly.preferred are compounds of formula (I), wherein R 3 is - 
hydrogen, phenylalkyl ox pyridinylalkyl wherein the phenyl- and the pyridinyl cyles are 
optionally substituted with* qiie to three substituents independently selected from the 
5 group consisting of alkyJL> alkoxy, cyano, or halogen, preferably, methyl, alkoxy, cyano, or 
halogen. Further partiexolarly preferred are compounds, wherein R 1 is hydrogen, ' . 
cyclopropylmethyl; (me&bxyphehyl^ 

1 ' • ' 

pyridinylmethyl, (flur.opyridinyl)methyl, (chloropyridinyl)methyl, or ■ 
(methylpyridinyl)methyL , Very^preferred are compounds,, wherein R is hydrogen,' ' 
10 cyclopropylmethyl, (ine^ox^hehyl)methylj (cyanbphenyl) methyl,- (chlorophenyl)metbyl 
or pyridinylmethyl. Particularly preferred are 'cpmpounds of formula I, wherein'R 1 is 
hydrogen, cyclopropylme&y}^.(-inethoxyphenyl)methyl, (,cyanophenyl)methyl, . ■ 
(cUorophenyl)methyl, tqr fluqrpp^ridinylinethyl. 

In a preferred emo^iment of the present invention R is hydrogen, halogen, alkyl, 
15 alkenyl, alldnyl, aralkyl, heteroarylalkyl, hydroxyalkyl, alkoxy, alkoxyalkoxy, . 

hydroxyalkoxyalkyl; a^loxy,<^lamino, netero^IaminOj;NH2S mono- or diaikylammo 
or aryl(alkyl)amino. In another preferred embodiment of -the invention R is hydrogen, 
: alkyl, or halogen. Particularly preferred are compounds of formula (I), wherein R is 
hydrogen. Likewise pfeferre4-'are' compounds according- to formula (I), wherein R is alkyl. 
20 Other preferred compounds of formula (I) are those, wherein R 2 is hydrogen, butyl, 
fluoro, chloro or bromo. : Particularly preferred are hydrogen, butyl, fluoro or bromo. 

4 ♦ 

' • ; .1 — 

A preferred aspe^pl^t&e^ formula I, 

wherein R 3 is fcydrb L g«nj3§^ ^iribno^^dt ^^lan^b. 

Further preferred comppun<^, : Df t formula are Xkosz* wherein R -is hydrogen,- alkyl, or 
25 >JH2- • Preferred compx?^a^re.. those,>whereinRf. is^allcyl,. particularly methyl. - 



Preferred are corn^<3Cm<fe v df formula I, wherah.R is hydrogen, alkyl, cycloalkyl, 
alkoxy, hydroxy, mono^^^ato'ifiOi ^al^lamino, h^dro^ialkyl, alkoxyalkyl, cycloalkoxy, 
alkoxyalkoxy, q^cloalkylmb5cy; heterocyclyl, hetefocydyloxyfiilkoxy, hydroxyalkoxy, 
alkoxycarbonyl, heterb^fcl^^l^rlal^ < ■ ■ . ■ . 

30 In a preferred embodiment of the invention R 4 *is hydrogen, alkyl or alkoxy. Another 

preferred aspect of the present invention are ^compounds ^of formula (I), whefein R is 
hydrogen or alkoxy/Pattff^^ R 4 
is hydrogen, alkoxy^ alko^^^l^yd^bxyal^ ' 
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Further preferred arethose compounds of formula I, wherein A is a 5- to 10- 
membered mono- or bicy^ic; saturated heterocyclic ring comprising the nitrogen atom - 
. which is attached to the qui^lihe ring and optionally one or two further oxygen atoms. 
Preferred compounds actdramf to formula I are those, wherein A is pyrrolidinyl, • 
azepanyl, morpholmyl,!^ 

Other preferred compounds of formula .(I) are .th_o.se, wherein A is a pyrroHdinyl or 

1 t 9 f I ■ • 

azepanyl ring. Particularly preferred is a pyrrolidinyl ring. 



25 



Preferred compounds .of formula I .are those, wherein R is hydrogen. 
Examples of preferred compounds of formula (I) are 
10 1. 7-Benzyloxy-2-methyl r $-pyrr6h^ . 

* r **** ;> wi « * « * 
«i. a ■ 

• * • 

2. 2-Methyl-4-pynx>&i^ n. % jy^- . a* ^ * 

Dimethyl-sulfamic acid 2-methyl-4rp^ 

Methanesulfonic acid 2-methyl-4-pyrrolidin-l-yKquinolin-7-yl ester; 
5. 7-Cydopropylmetk6kyf3^ 



3. 



4. 



■ ♦ . ft* « * ^ « 

15 6. 7-(3-MethoOT-beni^<^ 



7. 7-Me1hoxy-2-meliiy£^ 



' -. <?A- J-i '.Tit/" » 



8. '2-Methyl-7-(pyrid^ 

'• 1 ■ 



•*; ^. > 



7-AUylo^-2-n^^ip^i^ 
10. 7-Isobutoxy-2-metHyi^^^ 



20 11. 7-(2-Metho:ay-benzyto 

* 'ft* 1 *.. » • • • V ■ 



12. 2-Methyl-4-pyxrolidih-l : yl^7-( 



13. 7-(4-Methoxy-berizyiB5^5-2-m^ 
14, 2-(2-Me1±Lyl-4-p)Tr6 l E^ 

15. 4-(2-Methyl4:p^^^l^^^^^#W^We;. • , - 

T -' • i* ,, 'w.**j7 •'•)i'"^vf"-4siS : i • t f-v» • j*.'.', , >*.' ;«f;r •"»•■*"*••{' i;." • 

16. 2-Methyl-4-pyrrolidin-^yp , 7 (2-trifiuor6me^yl : beiizyloxy)-q^ 
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17. 2-Methyl-4-pyrroHc^ 

18. 2-Metiiyl-4-pyrroHdin-l^^ • 



19. 7-(2-CHloro-benzyto:^)-2^ 



I,* *' .'fV, . • - " - • •».•« . « ** 

* t- -»4 * « If*. •.•■-IT-* 1 .-.* " • 1 »■ • ti L - V h • f • 



20. 7-(3-CHoro-ben2yIo\y) : 2 : m 

»' -V --V'-v • 1 -■* - *■ • - - 

21. 7-(4-Cyoro-benzylo^) r 2 r metliyl-4-pyrroH ' 

22. 2-Methyl-7-(p)Tidin-^ 

23.3- (2-Methyl-4-pyrrolidin- .1 -yl- quinolin- 7 7 yloy^methyY) -b [enzonitrile; 



24 



• » 
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. 7-Isopropoxy-2-metHy]^ . 
. 7-(2-Methoxy-etta^ 
10 26. 2-Methyl-7-(2-ni£^ 

27. 2-Meliiyl-7-(p)^d^ 

28. (S)-7-Bei^loxy-4 7 T3^^^ 



29. (S)-4-(3-Ethoxy-pyfeoH<^7i-yl) 

30. (S)-4-(3-Ethoxy-pyaofi^ : l-yl)^7-(3^me 

■ ..*■•■*....* 



15 31. (S)-4-[4-(3-Elio^^r ; 6ji^ 

■ ■ » 

32. (S)-2-[4-(34tiox7^m^^ 

33. 7-Ben2yloxy-6-b]i1yl^p^ , 



34. 6-Butyl-4-pyiToHdin^^^^ ' .. 

* * *• • ■ ■ 

35, 6-Butyl-7-methoxy-4-pyhrolidm 



20 36. 6-Butyl-7-elho:xy-4^^ 



. rr » . ' * ' ^ 



37. 6-Butyi-7-q^dopropj^5ffibX7-4-pyrrpHd^ 

■ . H 

I I • • » « > - 

38. 4-(6-Buty--4-pynoTS3&^^ 



39. 4-Azepan-l-yl-7-benzy]!oi^^ ! ;. ;; ; .'; ' ,% 



t ' X .' 



02O947B9A1 I > 



15 



PCT/EP02/05120 

WO 02/094789 



- 13- 



40, 4-Azepan-l-yl-2-methyl-quinoliii-7-ol; 



41. 4-A2epan-l-yi-2-methyI-7r(pyxidin-4-yimethox7)-q^oline; 

... • 

'.*•»»•" ■ . . . 

42. 4-(4-J^an-l-yl-2rpie^ 



* * 

43. 3-(4-Azepan-l^l-2 : m;e&y^^ 

•.•-••tit'*' • * • * 



• . . • i T '■ *■ 

!-J-ii- 



44 4-Azepan-l7l-2-me^k7-(pyrid^ -• • 



45. e-Bromo-y-me^o^^^-^-pynroHdiii- l^quincdii^e; . . ; 

46. 6-Bromo-2-methyl-4-py^ 

47. 4-(6-Bromo-2-m£2iy:^^^ 

48. 7-Methoxy-4-pyrr61i^ 



t" 



10 49. 7-MethoxyM~pyrf6lidbi^$^qumoline; 

50. 4-P}0Tohdin-l-yI-qi^ohi^7-oy . ... . 

51. 7-(3,5-diinettoj^8^^ • 

52. 7-(3,4-dimetkoxy-Se%»)-2-methyl-4 . 

53. 7-ethoxy-2-metl^ 

54. 2-MethyI-7-(6-met&$;pyS : ^^ ' 
' 55. 2-methyl-7-(2-methy$pyt^^ 
56. 7-(6-cHoro-pyri<^^$m^ 

57 7-(2-cWoro-pyridi^3#imithox7)-2-methyl-4-pyxrolidui-l^l-quinoliiie; 

58. 7-(2-fluoro-pyridin£$^^ • •• 

20 59. 7-(2-cMoro-6-metEfl^ 

60. 7-(2-cMoro-6-trifl^rSM 

quinoline; .. ^^-^•/r,.:- 1 - ^'v^v^;.Mjrro:'AW'r* , " fc '' :r '* ; -? v '*r iv " " % fff T 

61. 5-(2-methyl-4-pyrreH^^ 
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62. 7-(5-chloro-thiopKeri-2-$^ . 

......... ' . ■ "• • • • ' 

63. 2-met±Lyl-4-pyrroUdin r l^^^ 

**ii-h\r«->'': ■ ~ m * •■-»*' "*" 4. »■*—-*•■ • . « N *" 

64. 4- (2-methyl-4-pyrrolidm^ .. .. 

* ■ 

* 

65. (S) 4-(3-ethoxy-pyrrpK^ 

i ' ■ • ' • *. 

quinoline; 



66. (S) 7 - ( 2- chloro-pyridin - 3 -ylmethoxy ) -4- ( 3 - ethoxy-pyrr olidin- 1 -yl) -2 - methyl- 



quinoline; 



? » » 



67. (S) 4-(3-ethoxy-pyrrblidin-I-yl^ 

68. (S) 5- [4-(3-ethoxy-pyrroH 

10 carboiut±ile;^*^Y-^ . 

69. 4-azepan-l-yl-7-(3-in6^o^ 

70. 2-(4-azepan-l--yl-2^ -\ af hvi- . 

• . . • . ',••■■*" ■ • • . . 

•^v . r • * • * • ' ■ * 

71. 4-azepan-l-yl-7-(3-cWoro-^ 

• , • • J— 1— W f - 

72. 4-Azepan-l-yl-7-(4-c]^ • 



15 73. 2 -me 



liyl-7-(6-morpholin-4-ylrpyridiii T 3-ylm 
74. 2-methyl-4-pyrroI^ 



75. [2^-dimethyl-^ -dimethyl- 
amine; 



76. 2-metJiyl-7-(l-methylrpip'm , ,•' 

* ■ . „ ■ * a * » 

20 77. 2-meliyl-4-pyrrohdm-i^ 

* * , ■ . * . 

78. 2-Meliyl-7-(l-methy]-^ ' 



79. 2-methyl-7-(3-mo 



ioq3holin-4-yl-£ropoxy) 
80. (2-metiyl-4-pyrr.oU^Tl-ylrquinolm . . • 



I .» "ill 



81. 2-(2-mettyM-pyry<^ .... 
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82. toluene-4-sulfonic aaH2-l(2;methyl-4-pyrTolidin-l-yl-quinolin-7-yloxy)-etiiyl ester; 



83. 2-methyl-7^3-pyridiii-2-yr-propoxy) 

m * ' ****** •■»» 

84. 7-beii2yloxy-2-melHyl-4.-^5rpH^ 

' ■ t 

85. (S)-l-(7-benzylox7^£a^y^ .- V- - •• 
86 (RM-(7-benzyloxy^-i^^^ 



87. (S)-[l-(7-benzyloxy r 2.^ ... . • - 

88. (S)-7-benzyloxy/^.(2^ , 

- •* ^ * 

89. (S)-4-(2-Mel±io.^ 

90. (S)-7-(2-ddor<£p7H^ 

10 metbyl-quiiio]in% ^^^^r^ou^-.oiW- " "' " : ' 



91 f SV7-(2-fluoro-pyri^ 

methvl-auinoline; - ..- ' * • " 



« •• . .... . _ .* . . . » • \ 



methyl-quirioline; 
92. (S)-7-cydopropylmetio#^'(2-met3ioxymethyl-pyrr 



93. (s)-4-(2-hydroxymetiyi-py^^ 



15 94.'(S)- {l-[7-(2-fluoro-'pyrife 

• methanol; ^^\~r.'' . . .... 

95. (S)- {i-[7-(2-^b?<&p^i^^ ■ 
methanol; \ n ^t^^^ivH^h-^ -^-^inv^v^: ' . •' 

96. (S)- ^-^Y^^ 

20 benzonitrile; .**•': ••: ■■ 

97. (S)- {l-[2-metliyl-7-(pytid^ _ 

98. (S). 5-[4-(2-hydroxy^ethy^^^ 



pyridine-2-carbonitele5^;^ . 



• 4 * 



99. 7-benzyloxy-6-fluprp^;-tfettyl-4 ' - ' 



25 100. 6-fluoro-2-me&Vl4^^oliaii^l : >jrlL'qum 
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101. 4- ( 6-fluoro-2-methyl 7 4-pyrroHdin- 1 -yl-quinolin- 7-ylpxym€thyl)-benzonitrile; 

» •» ,■ • 

. _ . » ■ ■ * * ■* 

. * ■ '.- :•>,**■■*. •■• * 

102. 6-faoro-2-methyl-7-(g^ 

- • * p 

- • i • - ...*»-, 

103. 6-fluoro-7-(2-flui^ 

104. 7-(2-cMoro-pyrid^ 

M./vir. •:•*.***• *. ' ■ • - . 

5 105. 6-fluoro-2-meliiyP7-C2'-m^ 

106. 3- (6-fluoro-2-met%l;-4^pyre^ 

107. 2-(6-ikioro-2-ihet^^ 

108. 7-cyclopropylmeffift^ 

• * • * • * ■ 

109. 5-(6-fiuoro-2-me^ 

*.«■*■.. 

10 carbonitrile;. . , .; : . , . . _ ^ r . w :... ..; fnt . • . ,, ; *. . 

110. . (R)-7-ben^lo^ . ^ : 

■■ . , * . • 

11 1. (S)-7-benzylo:xy r 4T^ -2-methyl-quinoline; . 

* . ■ ■ 

112. (S)-7-benzyloxy;4-(^ 

• ' » « .« ;. . ' . 

.*■•<, .• • • * 

113. (S)-7-ben2ylo:xy-4-(^ 

* - 

15 1 14. (S)-7-benzyloxy;47^ 1-yL] 72Tme^^-quinp3ine; 

115. 7-benzyIoxyr2-m£i^^ 
1-ylJ-quinoline; 



>»-.■-..•>•., • • ... "MT. «»".■ ■ "• '•• 4 *' •• 



116. (S)- 4- [3-(2-metho:^-etho^ 

' '-TrfT — . ^ - f ?"•.*■■.»••:•••'••* . - ■.»*•■*" .7;-. 'r'\«'|.. . : — r- • «*- 

► * * I t * * 

117. (S)-4-(3-methoxy-pyix.oMn-l-yl)-2-m 



.-, • . 



20 118. (S)- 4-(3-cycloprop^b^etho^-p)arolid^ 

• ? - « - " 

119. (S)-4-[3-(3-m 



ethpxy-propoxy)"pyrroUdin-l-yl]-;2rmethy • . 

- '..U; j,-: ;vcif r>r.S.r ■• J w.^ nrj*: v - "'V- r 4 nh:1i; , j- l -V *-.,* r T.^* ' - : ^: r -; \<^-;* 

120. 2-methyl-4- { (3S ) ?3 r .[2 7 (tetx^ydro : pyran^ -ethoxy] -pyrrolidin- 1 -yl} - ; 
quinolin-7-ol;' ,r '^ 1 *-"- ,i ' - p • • ' ' ' ' ,!1 
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121. (S)- 4-{4-[3-(2-m^g^ 
yloxymethyl} -benzonitrile'; 1 ' 

■ * • 

122. (S)- 4- [4-(3-me1^:^^^ - 
benzonitrile;. . • ';■ : * 

5 123. (S)-4-[4-X3-cyclopxopylmetho:^ 
yloxymethyl] -benzonitrilej; 



124. (S)-4-{4-[3-(3-metho?9r^ 

■ • » 

yloxymethyl}-benzonitfilef r ' 



125. (S)-4-{4-[3-(2-Hydroxy-el±Lo:xy)-pyra 
10 ylox)nne1±Lyl}-benz6nitfne;' ,; ' 

126. (S)- [ l-(7-ben2yldxy-6-^ -methanol; 

127. (S)-6-fiuoro-4-^2;^^ 

. . 

12S. (S)-4-[6-fluoxor4?0th^^ • 

• * 

yioxymethyi]-beiizbiU^--' • ' - ■ -v ... . ■■ . 

15 129. (S)-5-[6-fluoro-4K : 24Lydaro 

yloxymetiyl]-pyridine42K^bonitrile; * 

130. (S)-4-[4r(3-hydro^py^-oHdin-r-yl)-2-inet^^ 

■ , • ■ «. » 

benzonitrile; '^Tiitrrfe'r" 

,\ M . • . i 1 , 

131. (R)-4-[4-{3-hycho;^tp.]^ - 
20 benzonitrile;'" '°^^ ii ' 1 ^ r - i ' ' v ' l -^'-^^^vL-;v/:rj;.].>.i vs^.t 

132. (R J S)-4-[2-methyl-4-(2>m^thyl-pyrroUdin-l-yl)-quinolin-7-yloxy^ 

-'ft'jrl-r;. 1 * 1 ■ • , • .. 



*• ... 



benzonitrile; 

133. (S)-4-[4-(2-hydroxyme1^yl-pyrToUdin-l-yl)-2-methyl-quino.^^^ 
benzonitrile; 

25. 134. (R)-4-[4*(2-hydro2^etbyl-pyriohdin-l-yl)-2-methyl-qm^ 
benzomtiile; 



*•-•..'• .-■ .I .... 



135. (R)-4-[4-(3-dinleihyi^ino-pyrrolidi^ 
benzonitrile;. 
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136. (S) r 4-[4-(3-dimetKylaj^ 

» * * • ♦ 

benzonitrile; 



137. (R)-4- [4- (2-methojOTR€ti7l-pyrroHdin- 1 -yl) -2-metiiyl-quinolin- 7-yloxymethyl] 
benzonitrile; . 



- 

5 138. (S)-4- [4-(2-methoxyme&y^ 



benzonitrile; •'iV^iX*^*'*' . " l " * 



139. (R,S)-4-[4-(2risoprbpyl-pjaroHdin 
benzonitrile; 



'* * • i * : » r. . 
. . • . 



140. (S)-l-[7-(4-cyanOrb^ip^ 



10 acid methyl ester; 



•i * ♦ j • . • • * .*» 



141. (R)-4-[2-methyl-4^(3-^^ 

benzonitrile; - V£* : VJV Tr ■ * ' • • • 

142. (S)- 4-[2-methylr4;^^ 



»■•■.'.' . « 



benzonitrile; . 



<- -.-. ' ,, *■ ' V-* 



15 143 . 4- (2 -methyl-4-piperidin- 1-yl- quiiiolin-7-yloxyrnethyl) -benzonitrile; 

. . . - ■ 

144. 4-(2-methyl-4-moi^ho^^ 

145. (R,S)-4-[4-(3-dietKyl^^^ 
benzonitrile; 



'!'•> til' %V '' ' ■•»•**•» • | ■ • ■ 



146. (R,S)-4- \2-mdSxjii^\^^ 

♦ • 

20 benzonitrile; • ^feT ' •• ' 



• * i 



147. (R,S)-442-methyli4.^ 



• ; v-. 4 *. j ! •- 

benzonitrile; 



. i • - • - • . 



148. (S)- 4-[2-methyl-4-<-Z : ^y^oUdin-l-ylmelliyl^ ' 
yloxymetbyl] -benzoiutnleji ' r 



25 149. (R,S)-4-[4-(3-meth;£es^ 
. benzonitrile; ; - 

* J.* • .' • 

150. (R,S)-4- [2-metliylr4-(3 ;? methyl-piperidin-l-yl)-quin^ - 
benzonitrile; 
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151. 4- [4-( l,4-dioxa-g-azaispir'6 [4.5] dec^8-ylj-2-methyl-'qxiiholiB-7-yloxymetbyl] - 

. « . . . r 

benzonitrile and ,..;".ji ; .V \. . • • 

152. (R,S)- 4-.[4-(3-hy&o:gn^e^^ 

* . * * * • * 

benzonitrile. 3 s 



■ 

*t>\TV 



• 1 t-.-r'--~ 



•I 4 



Examples of particplarl^p.referred compounds of formula CQ are 



2-methyl-4-pyrrolidin- l'-yl7quinqlin-7-oli . 



» » »•. 



7- (3-met±LOXy-ben2ylo:^^ 1 -yl-quiholine; , 



2-(2-methyl-4-pyrrolid^ • 



10 4-(2-methyl-4-pyri:oHdin"i-yl-qu ... ' 



7- (3- cMor o-b'eri2yloxy) -2^met3iyl-4-pyrroH 
7-(4-cUoro-benzyloxy)-2 : iiid^ 



" ,M ^ * • ■" ' * ... J 

. 1 1 • 



( S) -4- [4- ( 3-ethoxy-pyrrjdli3£^ : yl) -2-metbyl-qumb^ -benzonitrile; 



6-butyl-4-pyrroUdin-l-yl-qiiin:oliii-7- : ol; 



4- (6-butyl-4-pyixoKdin3^ 7-)T6xyniethyl) rfeienibrdtnle; - ■ ■ 

. 4-azepan-l-yl-2-met±Lyl^^ , ' 



... _ ■> . 



4-(4-^epan-l-yl-2rme^^^ . 



* 

3- (4-azepan- l-yl-2-meiiiy]^ 



7-(2-cUbro-pyridin-3-ylm^^ 



20 (S) 4-(3-ethoxy-pyrroHdm-i^^ 



(S) 7-(2-cHoro-pyridiri-3-yliheffio^)-4-(3 

(S)-7- (2-cUoro-pyridfii-3-yl^effib^ 
quinoline; 
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(S)-7-(2-fluoro-p>Tidin.^-)^ 
qmnoline; «• . : 

( S)- { 1 - [7- (2-fluoro-py^di^ -pyrrohdin-2-yl} - 

• {■**"■ • - * 

methanol; ■ i-^i.^i&i X J ■*'.' *' r i'tt ; >>vrrV >o» 



(S)- { 1- [7-(2-chloro-pyricfo-^^^ -pyrrolidin-2-yl}< 
methanol; 



4-(6-fluoro-2-methylr4^r^ 



**** * * ► * 

6-fluoro-7-(2-fluoro-pyTidi^ 



. ■ \« 



7-(2-cMoro-pyridin-3-yl^^ 
10 (S)-4-[4-(3-metho:xy-pyrf^ 

. . (S) -4- [ 6-fluoro-4- (2-hydrox^ethyl-pyrrohdin- 1-yl) -2-methyl-quuiolin-7-yloxymethyl] - 
benzonitrile; ; . :< * ...j . 

(S)-4- [4-(3-hydr6xy : p;^^ -benzonitnle; " 

(R)-4-[4-(3-hyckoxy-jp^ro^n-L . 

*•.'•'. . ' • ■ . ■ 

15 (S)-4-[4-(2-hydroxyme^ 
benzonitrile and 



-4 I . 



(R)-4-[4-(2-hydroxymeAylTpyrrohdin-l-yl)-2-methyl-quinolin- 

• «**■.* . 
benzonitrile.- — "r>vfre»liaiYi- i l • - -»---Kvi ^ji^.v^-'-v'^''--"-^-- ••• i-.- 



Processes for ike* manSf^^ taure" ail, object of tfe 

• « 

20 invention. * •'■'j'^v. ^ • ■ • ' • . — ;« 

» »^ ■ r « • • • 

The subslituenti'and'm^ces used in thefon'owing description of the processes have 
the significance given above unless indicated to the contrary. 



"... * 



Compounds of general- formula I can be obtained according to scheme 1 from 
compounds of formula li cotriprising R substituents according to the above definition by 
25 an allcylation reaction with, e.g. K2CO3 as a base and in a suited solvent such as DMF. The 
alleviation reaction to intfbdiice'R can also be perforin^'d on the ihtermediates described 
below, prior to implementation of the substituents in 4-quinoline poition by inverting the 
reaction steps. 
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Scheme 1 



< n 1 • 





, :>N-' R , 



R1-Hal 
>- 




•. ;: ♦ • O 



r \ 



Alternatively, compounds of formula I can be obtained from lb, according to scheme 2, by 
an alkylation reaction as abpve to give compounds of formula lc and subsequent Pd 
5 catalysed C/O, C/N or C/GTBondforming reactions in analogy to known procedures. Thus, 
substituted alkoxy, arid .'ammo groups can be introduced via a C/ O, C/N bond forming 
reaction under Buchwald: conditions, from the corresponding alkohols and amines with, 
for example, Pd(OAc^ 
chelating phosphine hgand^^ 
10 at elevated temperature (S/t. B'uchwald in: J Am. Chem. Soc/1996, p. 10333 and Acc. 
Chem Res. 1998, p 805" for ffie'jgeneral method). . ; ; 

With repect to Pd catalysed C/C bond forming methods to : 'introduce the above defined 

. . • - - - »• , 

substituted alkyl and (het'ero)aryl groups: This can be achieved via Suzuki-type' coupling 
(for aryl, heteroaryl substitutents) starting from well described or commercial aryl or 
15 heteroaryl boronic acids ^ifci'for example, Pd(PPh 3 ) 4 as catalyst, Na 2 C0 3 as base, in DMF 
at elevated temperatore/(geiier^ r rhethod: Synth. Commun. 1991, p 513). Ah alternative 
consists in using the correpinding aryl or heteroaryl stannanes in. a Stille-type coupling 
(for general method: Ajig..Chem IE, 1986, 508). 

Procedures to introduc€ 4 ^l2Gl&y 5 heteroarylalkyl cbhsists "of applying the reaction" 

20 discussed above or to 'lise^P^cStalysed C/C bond formation uridbr Negishi conditions, 

starting from the kno^'^lia^ Li or Mg salts, with Pd(PPh 3 )4 as 

catalyst, in the presence of ZnCl 2 and in THF as solvent (general method: Acc. Chem. Res. 

J : V's'■•■!■•*7; : ^'' , "■' ' ' *v: • ~- " ; / • - • 

1982, p340). Other methods (e g for arylethyl, heteroarylethyl grpup. introduction) consists 

of performing a Heck-^exduphiig^staife (hetero)aryl ole-fine and 

• " •••■:Y<li"- Ulfli-'T* Tv TTi vi*!' '"J^;! 1 " -iVr*.- ^"VH' - " * t *t*"/.^ 

25 lc, with Pd 2 (dba) 3 as c : atifst,vE(t-Bu) r as phosphine hgandy CsCCH as base in DMF as 
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■ 

solvent at elevated temperatiirbt©":C Fu T in:'J. Org: Chem/l999, p. 10 for recent : - * ■ 
application of the reacti6nj)*Ihe f (hueier o)^lalkerie toriHensatiori products'can then be 
reduced farther by hydfoge^fiori: : ' s r^- ^ ' ■ •:' 

■ ^ 

A method to introduce raUdnyligroups consists ofreacting-.a^ alldne witha l ciurider the • 

• - • « * » 

Sonogashira conditions (iieviewr Org: Prep. Proceed; Int-1995, pl27) -with Pd(PPh 3 )4 as 
catalyst, in the presencerqf (Eul : and with triethyl amineas a base. Alkenyl dervivatives are 
obtained from alkenes via H.ejek" coupling as pointed out abov'e^and alkyl as R 2 substituerit 
can 

r. • • iV 

■ *• »p ^» 



An alternative sequence Jo perform above- discussed Stille-yNegishiand Suzuki-type 

♦ 

condensations consisits of performing an halogen/metal exchange reaction from Ic , to 
obtain the'corfepondiil'g'sMrift^^Sj' Li or Mg-salts orbbiromc acids^ This is then followed 
by a Pd-catalysed coiidehs'atroii^tb^ 

general metbods^iven^^i)^;--^-- ; '~ ■ " - 'W »:*r ••■».•:• • • . 



Km • : ■ 




i J 



R1-Hal 




: i 



■ 



■ * 

■ 



V 

R 



r, 



■ ' /V 



• i. i • • . 



is halpgen,.alkyj, ^alken}d, alkinyl, aralkyl, heteroarylalkyl, hydroxyalkyl, alkpxy, 
alkoxyalko^,.nycko^^pxjraJ^ arylqxy,, t aij^mi^Oj heteroa^laminp ? ..NH 2 -> 




i ■ . ' * * < 
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■ • 

mono- or dial^aminO^iKterocyclyl, arylalkylamino, heteroarylalkylaniino, aryl, 
. heteroaryi, arylalkpxy or heteroarylalkoxy. 



10 



15 



20 



Compounds of general formula I can also be prepared according to scheme 3 from 
compounds of formuk-II ^^appropriate alidHols.- (^OH) in a Pd catalysed CIO bond 
forming reaction under Buchvfald conditions as discussed above or by Ullman-type 
rection with, for example : CuCl J '.in a solvent such asDMF,- in'analogy to a method- 
described by J A.'Ragan: Synthesis 1998/pl599': ' w ' ~\ 



•"V ^ 



Scheme 3 



1 




^■-Rj^ rv.. -r->'- 



fTi-;' r ; rr^"T' 



. Ft 



m-OH • 

3 Pd ' ',Rl ^> . 3 

Hal * Fvrt^^c*.-^ r j n- 

. ... 




.r« - 



J • * * 



4 



Compounds of genera] formula la, b and II can be prepared as follows: 



The preparation of compounds according to formula lai, wherein R is not-NH 2 - 
alkylamino, dialkylamino ©V ";Skoxy, is achieved is according to scheme 4, starting from 
appropriate anilines which'are either known in the literature or which can being prepared 
by standard procedures.^no^jj' in the arf. Thus, condensation with .corresponding 
alko^carbonyldketo^ presence ©fprtoluenesiilfonic acid,- in f efiming 

cyclohexane and underveapj^ enamine;-.— , • 
derivatives of generd.fori^ida^^ closure is achi.^yed, on 

heating at 250 °C in a highboihng solvent suchas.Dowtherm A to give compounds of 
general formula V. Transformation to the corresponding chloroquinoline derivatives of 
formula VI is performed on treatment with POCl 3 under reflux, a standard method known 
in the literature. Subseq-uep^^^ above, either 

usincr a large excess of amine ^thout solvent or on reaction with a 2-fold access, in a 
suited solvent such as eman^iOHF and in the presence of catalytic amounts of Nal and 
with pyridine as a base^givSs'^^ are either' " 

substituted with R 4 , R 55 gf(5upsa:s defined or the groups~can be introduced by functional 

/••'-•- • . 
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• • 

group conversion as knojvii inithe art. P is a protecting group .such asjbenzyl, ally.or. 
tertbutyl. Deprotecti bp .under standard conditions laiovmdn. the art givesrise tolai. 
Compounds of formula. Ia-i can also-.be obtained from the corresponding methoxy- 

derivatives (P=Me, formula Vila). on" methyl ether" cleavage ;wit±fBBr 3 in CH 2 Cl 2 -as a* 

• . . . ■ . ...» 

solvent. 



> t ! 



Scheme 4 




o 



R' -' 





. .* • ■ * • ■ 

. *"•*.• . 



"j^jiru* V1s-i" Cl~ '~" '' ""*'•'' ; '"'''*' ? ' vii * 




O 

' VI,-. •., 



N^R 3 




V 



I 



.. . • A i- 




. • • i 



■ j 



la, 



... • 



R is hydrogen or alkyl; ; 
P is a protecting group such as e.g. beiizyl 3 allyi or terLbutyl; 



R 5 is methyl or ethyl. 
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Compounds of general formiul.a Ibi and II j. (R not NH2- ^alkylamino, : dialkylammo or 
alkoxy) are prepared as described above from appropriately substituted anilines according 



to scheme 4. 



• • : 



Compounds of formula 'Ii 2 V witi 'R • equaling NH^ <can; be 

prepared from anilines olfor'mulalll, by condensation' with alkyl cyanoacetates, fing 
closure and .subsequent fiiridiional grpupvtransformations as described above.' The- , 

correspondirig'compounds-mth;afelamino or. dialkylaraino as R substitutentscan be-. 

. .p. ..r ^vu^r^:^:^v- ^^c^^pi^rw-?^ ,v rr • ■ -7-^. .7. ^ ? rt. 'f^^ ' 

obtained from,- for example;- intermediate: DC of VH 2 (R;="NH 2 ) by selective ; N-ai£ylafion. 

• • • - ' ~ ' ' • • . . • ' : - ■ ' ' , «J 1 . . 

:■, 1., . ... 1 • .« • • . . 

In analogy to the sequen'ce| described m:"kheme'5'.andst;ai1ini fronj-th^apprdpnate.. 
anilines -there can fee obtained the compoundsiof fomula'Ib^and-IIi (<R *eq]aalins£j*lH2r. -or 
alkylamino or dialkylamfino)--*" " )[ \' : -j : .. ■ . 5": ; .v.- ' -.v.-. ■ 



Scheme»B,v-^v us a^crigei jbi>/c bm tpr-rt.;:nale)v suh^ruf^ 1 ^b&nts according 



■ • 1 1 ■ 



1 . •■^ 




' J 



2 . 





Ill 



.- + 




« ■ 



t 



V' : ' \- 



I i * r. • ; 



3 * * 

R isNH 2 - 7 alkylamino or di'alkylamino; 

* ' 1 1 "f ****** T*t •** 1 

R' is methyl or ethyl; ■ ; r J: ' : 



.1 , 



'T'l" 



P is a protecting group sucE Ipenzjdfe, ally! or text .-bufyL : , . ' 



■j 
<< 
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A further method to prepaTe^0KpouiicIs of general tormula Ia^ : It)2 and Hi comprises 

condensation of anilines of formula III with nialonic r este'rs to give compounds of formula 

•■-••*«•• ■ . - - • >>> ••»■.- >*(•••'*** i » • • • • • i ■ 

X. Subsequent ring closure provides the 2,4-dihydroxyquinblines of general formula XI. 
Subsequent chlorinatiqn w^PO.Cl^ gives theh^the 2,4-dichlorOr quiriolines o f formula 
XII which can be selectively Iransforihed to cotopoiands of type VHj by sequential 
substitution reactions wth. the 5 ' amines- Mahatogy-to.Jaiown reactions in 
the Kterature. B^l^pjq^dul^th^e can also.be obtained cpmpo^d.qfformula VI^ (R 
is alkoxy) via sequential- treatment of XH.with correponding amines and.alkohols . The 
compounds rb2>.n2can-.be ; pr(eparedin.analo^accor - • , •. 

Preferred procedures, arc according'.to §cheme§..l; l 2.and5v: '.v.^J '^.X^. 



Scheme. 6 




1 



• ■ ^nx f^§<r- 5 • ">•»-.* .•r;;V,"S v •R'v; 



VII. 




R is. methyl or ethyl; ..; - --vi.-v^ - - f.vi-.-uv.,; > ?»./.- - 1 : • - ; 11 • 

• • •• • ' .- ..... . 



T V 



R u is methyl or ethyU" : :r ' • } ' 

""" * •. * - : *- ■"♦*..'*.'- 'V .■ : • • ■ ■■ 
■ ' •:•■. >.«;*»■;.. -j , v.- / I.- ~t ••■ .•/-..( ■ ■; ■ 

The conversion of a. compound/of formula L iqto a pharmaceuiScally acceptable salt 
can be carried out byii^atirfei^ , i£*or^^l'.ca^d^fp.^ : eM 2 

■ • " * ■ • • ■*« ■*-...*.•«. " 

hydrohalic add^'s^ch .as,. foj^j^P^hydr-q ; 
acid, nitric acid, phosphoric- ^drgtc,^ or '^thjan prgamc acid, £uch, ^fp|i:?xa^ple,; acetic 
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The conversion '$^£^^^^1^?^!^^^^^^ " 
amides can be carried ortj^^ 
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N,N-dicyiohe^cari?od|§M^ 

. ' -.<..[ V- . ; . *: t *.,■ 5" -, ■ ..*• , ; : *. ... *■:•?.. i* 

A preferred procelsl^^^ 
of the foUowing reactions': *.-.' .. .. 

reacgo^a^ • 

"Si. '.viir.-^if r; ( «i'jg<>5«^¥.^ $#~^?^K#$: ' H^H'^fP cr 



a) 




# * ■ * « ■ ■ - ■ • • > . • ■ ■■ 



20 




. • *...r • 




. . . _2 ... . I j 



• • . . 

- « * 



r^.O'- 7 -:^ N ■ R ' • O 7 



1 . 



,iv« 



' ' chloro, bfomo or iodbl Preferred is 'the reaction of a compound according to 
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* W • • i- - 

formula Ic under Buchwald conditions (S; Ll-Bubhwald in:. J Am'.- Chem.Soc. .1996, p. 
10333 and Acc. Chem Resv:199S, p.-805-for the:generalmethod) 5 particularly in the 
presence b'f^MA^ta . 

» • • . V-* ' :'• • . . 

alkoHoKqr^aim R 'means- ■ 

I •* . • • • •* •* * m • - * 

alkoxy or aniino^nrthei; preferred, is the reaction' of a compound of formula Ic 

under Suzuki-type •coupling.cpnditions, (general method: Synth. Commun. 1991, p 

513) in the presence'of Sof^ of hetef oarylborohic acids 

in order to form a-'cbmpoiihd^f formula !, Wnerein ; R • means aryl 'of neterbaryL Also 

- * it •• ' • ■ • 

preferred is th^xeattibhfQ&a , . 

conditions, (f^^ej^ 

corresponding aryistanh^ahes of .hetef bafylstannanes oh: order to- form a compound 

of formula I^erein^ 2 ^ - 

. • E r0 ^&:In^*|9?|^ ' . 

15 •' triethylar^ 
t of.formula.1, wherein^^ ,r • ■ 

c) , a h^ogefiym^ 



10 



20 



to yield'a camfqu^ bfifiHed'aS- 

arvl amino; hetef 6a^lamino73^ffi^ bn6'a%vl : a'rriikbv dialk^an^c^ai^ 



d) 




• * 



. • «. / . yn 1 > i " ' ■ • . ta X 

•'• • «. * " .» . • ' • «. * • ■ • . * * - * * 

• ■ . " , : • . ■ . . ' . • • ■ . 

25 " " V : .7v. 

■ ■:>■ ........ ^i^krri^ V^*^:^!:^ 

wherein R , R , R ,'R and A are defined as before" HsJ.is halogen and R, is hvdroeen, 
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• aryi, NHz-al&yl, mMSa^aminbMSyl; ; ^a]^Ikmirfo^£ "dk 
carboxyaikyl/?n#|^ 

A particularly pr^^ . 

comprises one of theVeac&nsa^) ord) aSme^tioned.-befijreV V. . *r \,v • 

•■■•i* .v- ■ • . , . • » • ' p j *• ,w« »«- * v - . v v.>. ' 

.... • ' ■ - .'•'".'«'-• 

' • " 1 m 

Preferred inte^d^;^;; ^iltoW"} -' • "v' 

>.. - , . •-«■:••-« "*".»*.... 7 . 

- ■ ■- .. ,t i ' . --iH"' 1 - ; -'.r •'»>■>*• -v: s V.*V- "i ■'. ■ r.\; m 



7- 



•benzyloxy-4-cUor^ ... ... ,w^ij. : -...- 

« " — ' > ' • gT '- ■. k » . _ . ~ • . 

. , .» . <• » w- - •*.*,•" /" I" i * • * 

7-benzyloxy-6-b^ - , 

The compounds .bMormui^i described abbvefor ;jase.as therapeutical^ ;.a.ctiye /- :. 

substances are a fui^»-6bje^Q£lh;e:myent^n;v ! .*. r :';a»:^ i'^.J'*' ;-»v-n-»a-.; -ov 
. lv -r. — if. r.rjf fjr Ti-.tf r^cKiiSsS «•'>? cr &r ! dv r.^ennySui.tAiler-::- ' •'- ' ■'• ■ • • ' ■ ; 

m * m * * . % 



+ * 



Also an object-bmeanverifibii-'are compounds described-above for the production 
of medicaments foimeprtphyl^ 

associated.wth the^^ep^ medicaments &r*e 

prophylaxis and tke^tfil^^^^^^^^^ab^ rend failure and - • 




; ? .r -■ *• 



_ i ' • *• « * * .1 * I 

• • ■■»•»•»• j'- 1 

. Ijlce^se-an-pbiectMiibe^Yfin'tiQa'^ containing a 

* , • . _ - .. . 1 • • — 



20 productiotiofmpc^lll^ " 
ca^diovaicul^.'diseas&ffdi^ 

obesity ■"' "' ■ - '^^&x&&i I ^ y * ^^•^^^^^^^ f ^ t% ' : ^ r ^ ,a c ^'^ l: '.^ ' 

A further pWe^^toj?^5W^ • 
' according HW*£$!!^ 



25 



A mrpPobj4§^ : TOi^^ ^ prophylaxis of . 

^nritis^cardio^cu^^ 



Accbrdih : g^a;f|r||g f} 
treatment offih^;^^^^^^^^^^^^^^ 
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administration to the-huinan-/a ; ;therapeutieany 'effective : amount : of a : cbmpouna-'ac'eording 
to formula I and a therapeutically effective .amountof a lipase inhibitor, particularly 

• * * 

preferred, wherein the litoase inhibitor is' orlistat. Also subject. of the present invention is . 
the mentioned method, wherein the administration is simultaneous, separate or • 
sequential."^ T^'Viv^^ ™tf-3T-<^"/- • 

A further preferred embodiment of the present invention S$ the use of.a compound 

• • • • ! .-' jjALite"' 1 '' iiLj/. ■.iji^ir-^J'- 'V -i— LI." ii'lL-v;^..-jL | .v- 

of the formula I in the manufactured a -medicament for the treatment and prevention of 

• .-■^'^:i:r^",:; ; v it:'"'- V:/. , *«":»■ v: 4 .* v 

obesity in a patient who'is also': receiving treatment ytith a lipase inhibitor, particularly 

. «~ . - — ■ • * A' .# . • ♦«*»**•, • .«.***..• • • . T '.i • " * " * ■ **' 

v «.~«t£ ■* r * • •» . ' ~* • • « ' *. . •••».**; •■ ' - ■• • 



■ » 



• - . •» • , y -Assay Procedures- •■ * . •. 

■ ■ 1 * • I 

•t rrier ; iO'.:. wvutfcin .the ^diairji^tration :^ ^jniui'-jrieoas, ienaiove or . 



<\ii • 



The full4eng^ : qgHA^.^fe^e mojgz^$$Awl$X5l C^epJpBj^^pliigd 
15 . from mouse brain cDN^usi^sp^a 

sequence, and Pfu D-NA-iJ oI^e^s^.(Str^ .;* ! ' 

subdoned into theinai^mdia^ . . 

• . ' * ' ', * _ **"' "„.. ».*"«. .....*'. 

restriction sites. Positive^ ^clones wjqre sequence^ ; and.one' clone 

sequence was sdecteU'fbi'V^^eratibn of stiablfe'!cdi clouds. ■ .; : , . " r V.. . 
- :y ».TOftre^:a>i stable transfection: - ' • • 

. . • .>, n A . r . lc :r!..!i.-..V.I:'.:7 ■.i'.Uf:ii;!-.ir^iJO.lJ ^iCV.llTl' (Mil' . SSRKS'j* !.•: 



• Human •embs^^B^S^^i^^^L^^^^^e^^th io'jxg" mNPY5 • 
* DNA using the'HpdfeWamm^fea'g^ manufacturer^' _ 

instruction. Two days after transfection, geneticin ; ^e^pn. (j;.m^^ 
25 several stable dones were isolated: One clone was further used for pharmacological ' • 
characterization. ■ • -/v. . . 

. *' • - • ; i ;.• .-• ■ .• .■ • ■-:•,«",. ■ '. * • •' ••. ■ . . 

: -Hiiinan Embryonic M.^^.p r ^ ee^ mouse 
30 NPY5 : reeepfpr ?(-iii^^5^e|^ hypotcinic. ? Tris 
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buffer (5 mM,.pH 7.4, 1 ^n^MgCL,), homogenized and centrifuged at 72,00Q : x g.for 15 
min. The pellet was'washe<^lrace -with 75 mlvl Tris buffer, pH 7.4,' containing 25 mM 
-MgCL and 250 ifcM^suoros^^ Oii'.mM clvl0- 

phoieanthroTH,'rKtiSb^&m - ^4^"e biffie^'arid f , sVoTed'-iif aHqiiofs at MB0~4 Protein 

_ _ _ _ - - 1 _?"«.■ ■ . ■ ? _ _ . _ _ «._..*.« ........ -i . ... .n .... .•—« ._-> > v 7T) ; r< . _ 




* • » * * 



- % . — 



Radiolijjkn^ $ere^^^ xpM Hepes 

buffer (pH 7.4,' 2:5 "iriJCl^G^L-Glk; - i-"inM' JClgClii. "l"^ "bbvine sd™ !, !aBtiz^i ,:e afiid , 0".Ol % 

NaN 3 containing; 5 ug p^em^O pM { I]labeliea^ept5de #■ (PYY) arid40 |iL DMSO 

■• /A-. LinyM-M^G.'- hcnjoifirrjiis aud-^ite-uac.A >! ^n^v^J^ 
containing increasing amounts 7 " of uiilabelled test compounds. After, incubation tqr 1 h at 



22°C, bound and fireeligmif.^ffls^Mafed bym^ation over gKsV fibre filters.' Nob specific 
binding is assessed in ^the, presence of 1 }iM unlabelled -PY^. .Specific ^binding. is. defined as 
the difference between- tetal^indSng'and-inon^speafic binding. -iC 50 values are detinea as 

the concentration- :of.^!tagonis;t'-^ 

neuropeptide Y. "It is ' 'determined '* ; by" linear ""'regression analysis" after'; logit/log 

.;•*•. . , ' *i.'V«. .;-<r:«. , 1 ":.*.vj . w r . . 




Result "obtainia?^^&:^^%^&t .MsM^^^^eri^^^ of ?the 

inventioiraslbetest\^^ ' ' 

• -n." -pc\ w;ria;- s?;5^a^ ? ^^Ri^^Uod te;.i ^•npix.iTid*., /*fter. isoari^a^n ' r. 
• -I • i7^.\ ry^uix^^ ii'tiPiiiicLi .ir.UiiG"saon w^ktdv^^p •^^iJciiYr*: N'j:> 



. - V 

■• «* 

-T 



•-Z-cycloprop^lmetbQ^T^ ■ '< i U t'J: 
methyl-4rpy3^rohdin^'lr^:^ '"r*''' 
quinoliri'e-'C^xainplecSO^r . • . 



e^^utyi^p^pHci^ 
qtfcoiin^.-6li(ii»^ U 



r. ■ 



• - , ..*!.••••:£ ■* * - • .'•*..'" 



I 
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Preferred comppun&.as i^cribed -above have IG 5 o values b'elow; 1000 nlyfrmore 

J . • . :• «j »• • • • i.r\ -/ * •• « • • s • . . : ..•.».*' ? • ?! **. •» < ■ ■ •. 1 ■ • * 7 

preferred compounds. Have IC50 values b'dow- 100 £M y particularly below 10 11M, Most 
preferred compounds hayeJGso "yalues-below. 2 nM. These- results' have been obtained by 
using the foregoing test;., u^ylm^ *;jv.y . <v V: '^i'-** Vi.'.- . 



5 The compounds of formula I and their pharmaceutically usable salts and esters can 

be used as medicaments (e.g*. in the form of pharmaceutical preparations). The 
pharmaceutical preparations can be, administer edinternally, such as orally (e.g.- in the . 
form of tablets, 'Coated.tabrets,.'d.ragees ) .hardaijd softgelatin, capsules, solutions, ernulsibns 
or suspensions), nasally ;(e:^ brxecfally,(e.:g. in .the, fornf ; of • 

10 suppositories)... Hpwever; VfHe ^dministratio^can also b'b ;effe£ted parentally* suchas . 

intramuscularly or intravenously (e.g.- in the form of injection* solutions}/;- ; • 1 

HC-avtit'Oxu*}:} ±i dkteSht J.-ar^n^/t-V^'-l^yv^^^ beii?>v j(w nlV^mc-rz ' 

The compounds -of Yprinula ■ j^ijffieSc ^p'ta-m^cOTd^y jas^Bl? 1 salts 2iic[ ' esters can 
be processed' witfrpKarma^ fHeafry? : :-v 

productioii'Df^ald^^^artedrtablets, dr^gees and hai;d.gelatin capsules. - Lactose, -corn 

starch or derivatives hereof, talc, stearic acid or its salts etc. can be used, for example, as 

"«", :'\r v ' y'Mnrit r»f r-;>rr:uiai anc'iheir rh:\Tjri^cr^x\c?Siv ui-abic: fak* and cSvr'iv can 
such adjuvants for tablets, dragees and hard gelatin capsules. * 



Suitefcle'adjUV^tSi^ 

fats, semi-Solid substanfc^ •'S!^ ■ , n^\^..-nr,r ; ;'... 

• ,*»*• * . ■ 

Suitable adjuy^ts foj^the Droduction. of solutions. aud^ynips^are^for. example 
water > .pQlyols^saccharose; 3 ihyert,.sugaTi gLucqsev etc..',- : j- '.. . ** ^ :< ... ■ 

glycerol, vege^ble,9||^^^ 



Suitable adjuvants for suppositories are, for example, natural or hardened oils, 
ces, fats, semi-sohd 01; hqmd.polypls, etc... ;-. , -m., , . ,i, . r ; %T| . tf 



Moreover, the pharmaceutical preparations can contain preservatives, solubilizers, 
viscosity-mcreasmg substances, stabilizers, wetting agents, em ulsiners, sweetener's, 
colorants, flavorants, salts, tor varying the osmotic pressure, butters, masking agents or 



antioxidants. 




cardiovascular diseasis^diahetesV renal failufie'' an<i particularly eatmg'disorders and 
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obesity. The dosage can- vary :in; 

requirements 1 in' ea<£ |arMa£ &se." in '^fi^'^f^^^^i$. W 

dosage of abbut 6. 1 iiiii^in^^ • 
kg body weight" (elg:-^ - 



l WhicK can^h^€^^npl£^ b.t k|pf opfigter It Will, 

ver " t e , d^lM''ffi?fiT5^^^kr^^lEo^e -outf be ^ce.e v afeH\wlien ; triis- shown to 



doses 

howeve^be'd^ 

be indicate* ■• r^^^^ ?.;« 

• • • • • • • ■ .......... 

' ■ • • .'I-.'- » 

The inventipn/iS-fflu^ hivenQ^Iiim^& \*' 

* i ■ ■ ■ 

character. 
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' Examples • 

: ■■ : • ! v 

s Bxaitiple' I ^ 



a) A mixture of 534 mg\1.8"'mm6y 3.77 
ml (45 mmoI)-pyrroK<&nrw an-argon 




atmosphere 

. , f ■ • . ? • . ■ • * . ... 

analysis.' The' fraction W'&s'ya^^ Wafer^the aquepuSlayer was 

extracted ohceivith Jftfe&e^ ' ' : 

saturated. NaGl'solutiony^^^ imfmesi^^ The 

residue was applied,to : s^^ is' - ' 

eluent. Combination bf^epunfieS'ir . 




• • • • ■ ' • 

«'** '• ... - ■*.!••• ' • . 

•. -^.ti;t-.^ ;nr. W S cTt^oN u?v -e.-cTu i^0JD , -4-cfai%^-2-iJ^triVl-qiiira'.ui!ie ana. 5. 




b) 20 g (98,4 j^M^f^ 

heated at reflux^^g^^ 
*^ cooled,to,3£, 
concentra^iji^ 

but-2-enoic acid ethyl ester as a 'yellow* oiL -This was .used without further purification-in 
the next reaction-step, ^Jj^^i^p^tf^ ^r^'^^(fi^<f--*r- I,s J v; 

c) 3.67 g (11.8 mmol) of 3-;(3*-ber^lo^ acid ethyl ester were 
added dr bpWise ♦VtftKW 20 mr^^k^ri^^.^ SSO^CMetal^th 



250 <? O('Hiel2i%ath 

i . . * t • ^ t» 

* l +~ ■ ',.■■"'♦•« ".I ..• 

th^empei'atur 

r . EaWe-^Fb^Mwri^scbus oil that-'Ead- 

formed y^^t^i^^^^^MMW^^^^®^ 
filtered 

(35%) of 7-ben2yloxy^ 
calculated for CiyHi^NO^ ^ ^ . 

d) 1.15 g (3.99 *ntol^g7^^^ 

POCl 3 were heated at :13 ? 0°G;('piJvb.agi .temp.eratoe) •fori-lh-40 ;m.in,until- completion 'of the 
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reaction was^cbbledto RT and tjie solvent 

was removed in vacuoVlie';risidue^^ taken up'inice water .andsfered for 2-jLlThe.pEU 
was aAja*tsdto*fa^$&^ 

preripitatedwasfflteredpffhysuc^ • • 

high vacuum. . Xhis ga Y y &§^).<ffib^ u . 3 

brown solid. EI mass spectri'm, m/e:' 283,1 QA+l .^^J^Qf^?^^^ v . 



A solutionof 13' g of7-jK^ prod,uM.; ; ; . 

(10%} and then ^o^eg|RTfor ^h^^S^ . ; 

solution was concentrated -in vacuo. The solid that precipitated.^ 

. . , - ^ / s- 1-^ r\ r \ ■ ■ _ _^t_„i a 1 ; j ^ ^ -yl-quinolin- 



20 were 



. ^■■^v; .. Example 3 A ,,;. > ,^, > , r .^. . ft . 

'• ' ' r ■ t ■ > ..,'•«'*.*. * . * ■ * • • • < • • * ■ " 

' * * » — - 



0 



ited with 

.13nJ(l:2rnmoWr^dme^^ 



reaction m^w^ pf litio^^ - ' 

extracted twice witli'^tO^ 

_ _ ^ xt./^i ^i-^vj- 'i^^j!^ vacuo. 



■with saturated NaCl solution, &ea r bver vacuo. 
The residue was triturafed^m' diethyl ether; the viscousoil 'obtained was filtered off by 
suction and clried jn a.m^,vacHurh::Hpo heptane soh'dmaterial" 

was obtained which. Was . dned:^ 
sulfamic ,acid;2,me^^p|^^ 



mass s 
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• v36r- 
• Example q 

> "•*••■»•* .' . ■ *" » * ' " ■* ' » * • • „* *-" * • ■* * .* 

In analogy to example 3/ i6cdm '2 £ methyl-^ of 

example '2,' : aWfieffi§nes m£tE&^ 2 1 ' " 

methyl-4-p#f6H&n-l^ 

m/e: 307.3' (M+r^c^t^fef^i^^^lW^V^. 1 ^ — : " * : * : '- f r,: "-' J T'-'* : 



, » ■ ■ ' ■ ■ ■ ■•.*«'••(•.•«'• i i l2 • • ■ • * . i ' * ■■ ' . * ■ . I ' i • 



• I, 



In analogy to example 3,-from"2-m^ product of 

■ . • *. .»*—•-•. » * *• • • • , 

example 2, and cydb^ro^ with! rea'ctiotiiimes of l9'h'(0°C) arid'' 

10 isolation of the product ais'hydrdcHorid^^ of the reaction product with HQ- 

*•'****•.. * *»•■' - . 

saturated diethyl ether.r there was- obtained. Z^cydoprop)^^ 

--- ■ .n*.- r-v-rriDic ineiMvi--/- p-itfr profit! o: 

1-yl-qiiinoline.kyjdtpchlo^ide .as,.a white.splid.IS5 mass, spectrum;, m/e: -283-3; (Mh-1 ^, 
calculated for CiaH22N2P»" : :283j.^. ^l^i * ,f *- • P r-. *• -*-w^r Lw..' 

i • * 

• * • * • , . •« » * 

A mixture of 114 mg (O'^'mihol) "of 2 L methyl r ;4!Tg^rohdan 1 l : yl : q product of 

example 2, ^^.i^.X0^n^^ 

methoxybenz5d ^#te%M^.^ ^ff^fiM^fer^ i^P 1 ^ 
for 23 h. TLtmixtoe.vas;cQoled.t©JR.T: and partitioned b.elsyeen.EtOAc:and,>vaterivriie • 
anic layer was .separated' washed-.vrith.water..thensaturateANa.CL ddedLover.-,., 



20 organic 



magnesium 



and some not dissolved material was removed by Sltratiom The Sltxate'was treated under 
stirring with 0.25 ml of 3N HCL in MeOH' ahH'stirring was continued for Th: The solid 
that precipitated was'filtered' off hy suction and dried in a high vacuum to give 138 mg 
25 (69.7%) of 7-(3-methaky-ben£^ 

as an light-yelloW sblTd: : rSP-ma"sV€pecliT^^ ^rWl^^^^k+i" calculatedior CaH^Oi: 

^AOY ** • • ,: ■ — -» { ' ,' ■'. <t *4 T">, ■/» Ti-V-- ••*■*■ -r--»- . ! ^••VJ» "V )• }? -T- '.'A ' ~ **.'":••** J *T ' ! 

■ : i. 1 ft . *£& i . \ -j.^ •.,< ...u ;l : r;. vJixainple-i % 3 -i- • * A " • 1 • • - j r • ■' * . ' ■ 

i . * » * a _ _ _ . ; . 

30 In analogy to 




quiiiolin 
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hydrochloride as J ari 6&^§^ ' 
Ci5rii8JN2^- y*->h- . :. ■ .... ■ • •'•■••)••: . : ' ;v 



' '"•'••••:^ r, : : - V ""' i; Gamble 8' Vi: "■"^ ' l '" r ' -> 
In analogy to example~6 th^wjis pfepaYed-ffi'i^tion 6f2-^e%k4-pyrfoK^l-yl-- 




mass spectrunfe.i#«£SQ^ - .• • , v . • ; fv ,, -< 



io 



15 



\-vic. te'aii ^m^fS^SsI £PrJ&f$&vm-.. tM^^P > 'cti&BSii&'&f- 

... • . ■ . ■ ~ ; ■ 

In analogy to example frflid* wks prep"ared:"6nTekdi6 : n of 2-inetHyl-4-pyffoHdui-l -yl- 
quinolin-7-ol with aUylbrb^dei'whefeby the prddua^was 'isbMed as free base, 7-allyloxy- 
2-mel3i^pyrroHato-I-^^oline^'^|^igfflqjv' s'o^'Er'mass spectnimj m/eV 268.2 
(M calculatedfor. : ^^^^^ 

■ *t ' ■ • » " 

In analogy to example 6 ! thef e-w^-pf epafedi biWeafctiori 'of ^metbyW-pyffondih-l-yl'- • 
qumolin^-olwithisobutyllbxe^ 
hydT'ocblpridiE : : 




20 Ci 8 H 2 4N20:2 

* 

a . 



* *. 



In analogy to example 6'thereWas-pr^ 

quinolin r 7-ol with 2-methb^ben^hchl'pride, ! ^(l-ri^tho^b^^o^-^eli^ . 
25 pyrrohdin-lryl-quinqlin-e-hydr^^ sohd,?SP, mass, spectrum, m/ e: 
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. • 3.Sp 
Exampfe 12 ; 

In analogy to example 6 ther^^ 

. quinolin^ol witli.tetr^ydir^ 

• .*■•.- ■ 
base, (rac) 2^methyl-#pyx^ as a 

\':5 yellow-.brown wa^soHd^KR^^ (MM calculatedfor 'Ci^^C^: 

I « 

• ■ 

■ * • 

• * 

'■'ly; 1 '" ' : '.' .- Example 13 . ... ... 

» » 

In analogy to example-6 there: s was prepared: an reaction- of 2.^methyl-4-pyiTolidin-l-yl- 
10 quinolin-7-ol with of 4rinethoxyben;zyl chipxide^ 7-(4-inethoxy-benz)doxy)-2-methy]'»4- 
pyrrolidin-1-yl-quinoline.hydrodri^ solid. ISP mass spectrum, m/e: 

349.4 (M+l calculated for 02^2^0.2:349).., . .... ., . . t .. 



20 



c: --.v:.-.n rra i^r .: v -f Example.14 . 
15 In analogy .to .example :6: th^re. was;prepared: on- xeactiqn<o£ : 2-metiyl-4-p.yTr.olidin- J-yl-- 

■ 

quinolin-7-ol with 2 v -brpmpme&yl;^ pr pduct was isqlated. as free 

base, 2-(2-methyl-4-pynroHdjm- 1 -yl-quinolin-7-}doxymetliyl)-benzonilxne as abrow 

solid. ISP mass spectrum, m/e: 344.4 (M+l. calculated for C22H21N3O: 344). 

r< r;i ^vjrn^ie^o i2aer.^fMQ'K •prepared: r^acsiifO! fc i-iirtaVi-L-pvr , "C'i:cir.-.i-Vi- 

'• " vU : ; ^irtU;^tvgs^iqrid«2-:iia.H^i^ mass <:i ^T^m.* 

"' " jor v1.w^:C'/ Example 15 . • ■ • . t 

In analogy to vexample^&fe ^Slcai^ it 

quinoEn-7-.ol- *ri^i4^biiiQMdm^ tti^pr O.duqb Haslisolated-asfr ee.- . : 

base, 4-(2-methyl-4-pyiTolidin:^^ as^a .bro^vn 

solid ISP mass spectrum,. m/e: 344.4 (M+l calculated for C22H21N30: 344). ... . . 

In analogy -to 1 example^ .liiere^was prepared; :on-jreaction;of 2-:metiyl-4rpyrrQlidin-rlrylT - 
quinolin- 7-bl with 2 T (trifluorbme^ 



25 , 
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• * 

trifluoromemyl : ben#ld^ 

m/e: 3S7.4 (M+l calculated.fpr C2 ? H 2 iF 3 N202:,387), : . , w ,. . ,., • . : . ,'. .:,.}■/- — - 



1 ■ ■ « « » 
(,..-.? - 1 ) » v"* * 



• • • . • 



. ... .- 



; i v. • -«^.. 



. • . ■ * » • . * .« 



. ' S*.'< .V* «v 



J" 



In analo^'td:exampfe6'lief^w^ 
quinolm-7-6l^ 

(3-tofluorome&yl-Bei^ ^^^WfrW-ff^ ' '■ 

spectrum, mJe:3^7M^^^^%^J^^^92: ~vr : 

V - -''v^t j c::kui : «iicd.for C.^?:- : ; ^ample^ . . . ..... 

■ .* i • * 

In analogy to example 6 ;there was prepared: on reaction of2-methyl-4-pyrrolidml-yl- 

quinolin-7-ol with of 4Ktrifluoromethyl)-benzyl chloride,^ 2-methyl-4-pyrrolidin- l-yl-7- 
(4-uifluordme&yt:^aiz^ es/an^ff-white-splid. ISP mass 

spectrum, m/e, W&iMMl^ 



• ■ • ••VtT.t&feWtfil Sample. 19- \J- V-..-., » ,-. 
In analogy to example 6 Ulere.was preparedi-On reacJiou of 2^meffiylr4-pyrroUdinvl>yl i: - 

pyrroli'din- Ivyl-qui^o^Jb^dto^^e^^^oUd. I§?m?^s .spectnm, m/ e: 353 .3 
(M+l calculated for ^^^0:^53).^ . . • .'. ^c^^v.-i-m-rt S4i n -1 -vi- 



• * ."»....*.>'..< ■ . .. * • • • 

In analogy to example>6-^ 

quinolin-7-ol widi^-eWoxoy'nOTMm '« •- ' 

pyrroKdm-l-yl-qUm'oline,b:y^g^ .solid'lSPmass sgecttum, m/e: 
353.3 (M+l calculate'd.for C21H21GIN20: 353),-, 
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*. i r. ■ 

Example 21 

• • • » ~ . • . • 

In analogy tp Sxan^g^ 
quinolin-7,olwith i-cWor;ob ( en^ 

pviTolidin-I-yl-quinoKne hydrocHoride-.as an off-white,s,olid,- ISP mass speOrjim, rn/e: 
353.3 (M+l calculated for Q^iClNzO: 353). ' . 

• « ' « «••• ♦ 



10 



20 



• >;At-'.'./i ' Example 22 ' »vv.- • \. • ' ■ .*...; 

In analogy to example f '6i there- !v^ks' prepared: on reaction '6f.2-meiiiyl-4-pyiToUdin-l-yl- 





* « » 

In analogy to example' 6 ; th,ere t was prepared: on reaction-of 2-metiyl-i-pyrrplidinfl-7l" 
15 quinoKn-7-ol with 3-brQm6methyi,benzonitrile, whereby.the product was isolated as free 
base, 3- (2-methyl-4-pyrroli<^n7 l r yl^quinplin-7-ylQxymetiLyl)-be^ as a.yellow 




In analogy to;^n^ 
quinolin-7-bl>^ 

hyckochloridfriasaKght-yenbmsoU^ xn/e: 271.4 (M+l calculated for 

C17H22N2O.* 271). • 1: 1...: 



t * . • 

In analogy to : 



■V. 




quinolin- 

p^rolidin^yl-quinolna ; e: hydr^ 'solid. ISP masS\sp.^nfm'; m/e: 

2872 (M+l ciiqalited: fof QTHiiNiOi: 2? 7)T 
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Example 26 

. .... r -. . _ . 

In analogy to exaniple-6vthere ,was prepared: on reaction- of 2 -methyl-4-pyrrohdin- 1-yl- . 
quinolin-7-ol with 47^chlorp.eth.yi)-mo^ whereby the product was 

isolated-as-free^a^ 

as a brown §qlid. .^^.^m^^^^^Ife flB^feiM^^'XMsf- lv*fSl < ^!?jg : ? e ^i fi^.^s^i^iTMBLQzfilH^i-. 

' * - ' . . ; ■ V t .• u ' . , , . ■ ■ , . — 

[.-*■---'••. -V 7>* i" • '** ■ i- *" i »'.'."' * ***** ■ • '.!*.* s -' r .• 

• • .» *\ . •;■ r??v- ..*••.: • "* ■ *- ,; -:- ; • . • . . 



,rv- v"" » «••.. — i>. '\x . - ■ • ". ; '* : 

• » • • • - • » « 



V^^f **-•/■.•■ ^Examble^?' 5 ' •'• " ••'^..v^-.-. .«■. 



In analogy to example :6'iiere^a^ 
10 quinolin-7-ol with 4- ('^bjomethy^ hydrochloride,: 2 : methyl^7-(p)TidHiv4r 

ylmethoxy)-4-pyrro]i(hn-i-yltgi^ solid: IS? mass 

spectrum^ m/e: '320.4'(M-tI 'calculated fo'r C2oH 21 N3p': 320)..,' , ' , 

1 * 

■ ^^^:P^'^%^uH:^r^l^ . 

" * ' * " ' •* »" V' • i • r ' • ' I I " 

15 a) A mixture of 436 rng.fl ;5 V immpl) o'f'7rSen^l'o!^-4-cl4pr6.-2 

of example Id), andl.TS^kif^imbl) of (S)i3.-emo^yrroiidme;.pr 
Tetrahedron Lett., 1995V ^ bath 'temperature) j -imder-an;argon- 

atinpsphefe-for *,*fc^ ' 
. analysis, " ' . 

20 partitioned ^g^^^^^^^^^^^^p^^^J \ 
washed with water fhen-satnraildNa^^^ magn'es'ium^ulphate and ' 

cbriceritrate'd a^S&a^feSdue ^was •*tacm^%^^H^£Siiy dfed 1 wifti Methyl - . 
effier t$0-rm)Wd'^^^ 
' MeOH. TheVolvehrwas'iremoyed: aha&STema^ then 

25 filtered off by suction : aha^ed"m' a-hig%t?i^ 
benzyloxy-4- (3 r .ethox^pyrroljd^ 

yellow soUd.- ISPm ; ass;speo^um^^ • - 
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* 

■Example "'2 9 " : 

A solution. of 93 mg- (;0 Jz?-"^ * ..■ 

methyl-quinoline * hydrpchl^^^^ bfiexairi^ was 

' . - - ♦ • . ■ • * 

treated with 48 mg ofp^^di.^ ^d^^:ky^S&% h 

5 until HPLC analysis in&cate^ 3Ghe-. patalyst was. filtered off, 

washed with- watei^jagd-the^ 

with n hexa^.e/4iet^ a- 
high vacuum, to give\67mg- (90,%) of:;(S)^4-(3-'eAoxyT.p^ 

7-ol hydrochloride a^ai-offif^^ calculated 
10 for Ci6H 2 oN 2 0 2 : 273 }• ■ ' ■'^'"■■l-r^y :r '-^ : '- - V ;';V _ 

. . • • J.- *. ■ ■ . . • ■ * . . " * ' \ 



25 



* * • ' ■ • • I 



* ^ r _ ■ 



In analogy to example 6,'^oiiTeaction of (S)r4Ti3-e&ora-pyrroii^ m . 

quinolihrZ-ol hydr.bchi6jid^, product of example 29, witL^-jn.ethoxybenzyl chloride' there 
15 was obtained: (S)-4-(3^e&o^p^biidin-r-ylj-7-V-3^ 

quinoline hydrochloride/a^'a wlnfe sblidi'ISP mass. spectrum, mj[e: 393.3 (M+l* calculated 
forC24H 28 N 2 03:393)_ v ;:-'.-:-;\ .... ■ \- V* '\ , ,: • 



Example 31 ' * 

' A% -' ■ ^ri^ekiy V" 4 "\.. 

20 In analogy to example ,6i'6n reaction of, (S)-4^(3-ethoxy-pytr^ ' 
quinoli u ^''^ i#ir<^jH">iyii^Si& i^\s^4briS?^i& ^ 

there 

yloxymethyl] 
(M+ 1 calculatfea/fbr G : 




V.I ; * - * - r - .. . 

. j ;J'. • . 



a* 7 t 'fit-: --^-^mple 3 2 r j. , . -> r t ., ; p. • . *•*". •;. 

In analogy to' example 6, on reaction of (S)-4'-(3-e&oiy-^ 

■ • ... *• . «. • . ? i •• • *. • • * • ... ',. • . ■ . , . • * • . * 

quinolin-7-oI hydrochloride, product of^a mple^g /with 2-bromomethyl benzonitrile 
liere was obtained: (S)-2-[4^3^ethoxy-p - : 

388:3 (^l^cyJ^d^^^Q^^J ^' ' 
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t • r - « 




a) A sdution.ofl g ;(£^^ 
in 2.5 ml {30.7 mmolXof^ 

atmosphere for. 2,4 h.after ^^^t^^^i^cgM^let^ accordmg.tct HPLC 
analysis.. The ex^ss^rolidine^as .eya^at^pg^^ residue ^pa^tipned ^ 
between EtOAc and ; water;' .Tblelayers were separated andthe aqueous layer once exacted 
with AcOEt, The combin^rg^ic layers were washed wh* water, tiien saturated ^aGl .. . 
solution ) .dried,oyer.magn^ 

* * 1 



10 %) of the 7-b.enzylo;x^6 : but^ a bro.wn og. .ISE^ss ; : 

spectrum, m/e:-361.3..(M+l 'calculated for C 2 4%8N'20:361); .■ - : .- .-;>» ;v..; *< 



Preparatronro£rhe;staiti)^^ f^C-Wpp-- r 

b) a s^^^ji^m&^^^^^b^^w^ 

15 3-carboxylic acid , (pre^re^om 

• . EtOH-H 2 6)" * 
heated for 1 h at 200 °C:T te&k reaction 'sMari^'co^io^J^ ;^of diethyl,; ' 
ether were added and .the solidwhieh precipitated was .filtered off ;by .suction It .was ^hen 
taken up in 100 ml of MeQH^heated toxefliix.'an 

20 concentrated imvacuo. the residue wias triturated with'.diethyl ether, filtered off by suction 
and dried in a hi^h va^iift'to^ye ?66 mg (63*%Vof the 7-b^^<>^-^birtylrlH- 
quinolin-4-one as atight-y^Uow'solid. i^J^i^0i^'m/e:5O^ (M+l calculited for 
QaftaNOj: 308). 'T i - n,v :/V;"^:r. ^'^ H-.v . . .... , r ■, .. 

c) A suspension of 9PQ/;$gJ!g^^ 1-44 
ml of PdCl 3 (1518 r^oi)M|f^!^jte - 



C 2 »eiN0:'325.-84)ic: 
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A solution of 1.02 
product of example ; 33 : 

on charcoal (10%) aftd'tHg^^^ analysis indicated the* . 

5 completion of the reaction; The 'catalyst was filtered off,' the solution was concentrated in 




25 



calculated for Cyfr^&f&ti^^' >V • .' v ' ' V* 1 rt^**^: ^v^^vv'v; 



■ -«••■ • » , 




In analogy to example 6j:ion reaction of o"^tjn^l : ^pyrroH^ 
of example '34 
pyrrblidin 

285:3 (M*i caltulated^i^i^^ indii'.urf th> 

4i " • v^v ^Ys^^i-'-.v-i'. ,-{;;.. v .--v .>"j.i-//.i -'v * > \ > '; • 

In analogy to exampleifiwbn.rea^b^pf ^h.iityl-^-pyripKd^ 

of example 34; with ^thylio&.de^Hd was;qhtiin.ed;. 6 i butj^l i r7-;.ethoxy-T4.' i c : •> ** 

, • , '■. i ......... " • ■ - ..;••*•.»•■..'.«,:■ • • ■ . 

< 

20 




In analogyto'i£^^ 

of example '34, w^tblrome^ ' ir 
q^clopropylmefli6xy-4-p^ if yP qiiiri biinej KyHr bcUoi-iHe as J aii' bS"- 1 White sblidi ;ISP 
mass spectruxii.i^e; ^ ^ % ' 



In analogy to 
30 of example 34 
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r- • .. v ! • • J « <■ i - *• - 1 * ■ •*„.,■•'<•-. - » • • • • . *,. 

; •• . ? ■' •••»! • ; .'• - . v -•; w'. » ' ■■ 

-• .y &* <~:*i'?.:.'. -. Example. 3ft • • •• '•• ■• 
5 a)Mp)uti^^ 

example. Id),' W^pj fc fe"^7^^f^^c1^i^e^ .^^dat J2G ^r^alix 
' •■ temperature) ^ ^^^i^m^^^fM W&^>$^i^^** ' 
.. reactioh^^ 

RTand then partitioned !l2^g^^@@^5^^yfffSlc. ^S^.fe^?? •TP^.i|gP? , ?!^J^S^¥^- 1 * s 
10 layer <mce extracted & • 

then saturatkdjfca^^ 
The ©nyjresidue^ 

. ' ' ' • - • . " ■ . » , U »..«.- • -r- _ - - 

4 mlof 3N HG1 mMeOHj'The^lvent 

•• : diethyl ether mider tfSrwg forl;^ ^&&1&&9pM?!ti&J L ^. ' 

15 dried in a high Vabiiuirn.* '(Fu^ef" matM^a^ and 
* txeatoentpl^e re^ue ^d«^^ , 



me 

ISP mass spectrum 
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V. ' . - • - ; vied '^nvcen^OAc.^ri.^^^ : /hv >v-;*j.g?P?' , y 




analysis mdicated.^exoi^pie^ pfE,: gashed with 



25 water 
ether 
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was 



obtained: 4-azepan-Vyl-2'-me^ hydrochloride 
as a Hght yellow solid. ISP mass "speGtrum/m/e: 348.4 (M+l calculated for C^H^sO^ 

■• i-^ -r iOC: j Viii £.i\l-t;5 3t ty'CC iy: ?0 ii' With .JUilin*. s^s r>^ coi-«ieJ 

348). ' ■ ■ -V ' ». - ■ . -'".a: ■ :'. • • • . " ■ • 

r* 




i ■ 



.ivr.. . w, Tju::; • •. . .Example 42 




! • t 



io 



> — i » . . . * — . ". ■ ■ » • ■ I — i 

• v In : an£oj^ to e^ " ■ 

hydrochloride, product of Sample; 40,- with ^^hrbmomethyl henzonitrile' there "was • 1 
obtained: 4-(4'-az"epan-:l-yl-^me& 

as a light yeffoW soHd^fSP 'maiss' spettrumi W*^3:(M^l'«ac^ted'for C24H25N3O: 
373) ••■/•.,*.....:.';. j s- ^ •. ■ 

j * a iiei^ v^:*2vi:^i^/.;&Piisi5Vi.^^^^^ 'r'a/ej 3^^-4 '-Xl^V ^a!: ; uiiiev.i -for C."»-'HsnNiV" ■ 




r ■>! ,.hydi v Q6W6ri^^ ,: . ,. 

15 . ;obtaihed: 3-f4-^^a^vr-y^2rmethy^ 

.as. a.Hght yelloV.soHa; ISP.'mass^specixi^ . f 



■ » * -i • 



20 ;In-an^ogy,t9;^ample 



. »* • 



.hydxocUqride-,;prpdu 



• was 
as -a- lis 
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V. /• '.^•"^-^■--j.r/. ^ :, : : -;/ : ^^V^ .^^^C^. >V; ;.L;.^ ^ -}. ?<tfis'^ir^<yjpj.-tvj/: v 

a) A : suspensioji- ofil ; .g (3:5 r mm^ in 

-', . 20 ml of EtOH-was treated. sequentially at-RT and under stirring with .0.49 g (7 mmol) of 

■ ::i>\ .••^::.:^'!vW-^:^;*-.:i.-.--v: ■ ■-•.KvT^^^^vv^i ii^:::;jcLi'V'v:-- 
pyrroHdine, 0.137 g (1.4. mmol).of p^idme^M^-tktal^c amount of NaI:The mixture 

30 wastheit'heated^ 
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was applied to a gel^unin^ 9^^^^^^^^^^ 
' l fractions andxoi^ 



-5' 



methoxy-2-nith^^ h|^n^a?^tb^^^P ; 




* . I * i * ' " ** - .1 - » i * t . . <■* * _ l r . ■ - *• . ■ ( ' ' ..... 

«■- .» 



• ' • ' , * » • " * * 1 I * 1 • . W WW - — W- W 

b) 7.66 g (37.9 mmol) of 4^rpm6^3-meta^ . 
Tetrahedron^*^ 

subsequently treated under stirring with 72 • ■ 

nohydr,ate,and 4,93. g r (37.9 ; inin^^^ . 



10 mono 



15 




20 



25 




d) A suspehsionjbf 4.6 g (175 rnmoj) o'ffbrom^ ^ 
U^^S^^^'ofPO^^^h^td at 60°C for 20 h with . stirring .It was then cooled 
to RT-and 50 inl, of : dieth)d ether were ; added, : :P:he §pM.^*^e^at^.Was : fi3.^r^ off by 

. suctionan^ea;^^ 
30 methyl^o^ne^afefen^ . 

j- s :}n ! l "" \vo'Mcn.^;?::2 f .i , t 



M 5 B?Cl|J0l2:S7i).v 
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Example 46 ' 
A solution of 115' mg^Q^yrfro^ pf&Dro'^ 

quinolirib 'hyidro'cltio^ a),;faas 'diisbTved ml* of dry CH2CI2 

under •kn J 'argon^ati^^ 

• i 

• * 



The combined-organic layers were .dried ov,ermagnesium;siJphate.anH'.concentrated in 

■ . • . f.; *. • . , , ».* • " • - * - 4 • 

vacuo. The residue wasappliecLtoja silica:gel column .w&-C : H2Gl 2 /MeOH :'(15:l )as:eluent' 

• ■ . ' 1 . • '>•■•' 1. ' ;* j/- fV •• - » — • •• • • <r . • 

^ * * , < ... ' 

Combinations bf-thje.purifie^ gave 39 mg (35%) of 

the 6-bromo-2-methyl-4rpyrrolidin-J-j^ 

. . . • ■:■ . ■ . :. . . .v.- v'j ' 
i;r:drr i:r^TM*:?\;ai:7is^-hi^c^ trl^fi^^da^'r^BB^n- ■ ' 

15 /:'>;■, .r-iiw " *;C * ' *- f?^ yjJViX y^y jExampIe .47 1 . . i V- j Hv^p 7 li^irS\- , vw ,1 *»*rf ^^ii"*'', - r 
^ . ■ - * . ..«"#••• • 




obtatined5 4<(6vbromb-2 ; r^ffi^ 

as'aKghtyeUow^ • 



20 424') 



ylaa 



r ' a) Absolutions V9-mg%&92-^0i$ -<tf 4^aa^^i&^b^%aholliS2:^ 

of isoprppano! w^Vtr^atied^ 
25 6"hi'-The t«adio^iriixtiire^^ r ?: 

*■ ■ • * * 

appKfel'to^-siU^ i*r ' ' 

were"*cbm&in^^ 

.... • / ' ' ■ 

out. The ;ci^stal : sf>ver e^ filt^eU#£and- ^ {-2;i^yO.£^-: U- 

methoxy-4^pyrr.qli(dm^ tju-ipjQlin^ylanim^ .ISO > . > 

30 mass spei^umy-m/p245.£^^ for Cfr&JtiI^<3^ 

i - ; - . .••,.*' '•*.'•• • . • 

'• ■ ' • ; : „ : v t :. V) ■ ^ /' ; 
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.... .... ;% 

pyrrolidine 

.produd^s^^ - 
250 mg (7§?/q-) #,ie4 ? c%r<^;^ 

mass spectrum, :r^g; : 2J^^ ,; : .■•J.v.i.r.c:.:- •. 
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'• ' - . Example 49 '•• ^y, . ..•'l t "\o; ' .... 



In analogy to- example. (synthesis described m: J. 
Med. Chem., 1998, 4918) and. pyrcohdine thej g-was ; obtained:. 7-methoxy-4-pyiTplidin-l-. 
yl-qninoiin? hydxd^ soliilSP' mass spectr um, mAK^ft2;(M±l^ ; 
calculated for Q^N^O: 1 229.)." * . -\ . ' ' . A.* * • 



In analogy to example 46, from 7-meti6^-4' : p%rolidin- l-yl-quiholiiie hydrochloride and 
15 on treatment witfc'BBx3;in ; toluenennd ;t - 



r .. . ( * ■ _ 



pyrrohdiri-l-ylrqumolm^7rolasVah'ro\^ spHd.^S'Rma.ssspeclhim, in/e: i 21S.3;tM J bl | -' r ''y 
calculatedior.Ci. 3 Hi4N 2 X5: 215).v-- ^l*: -:f ? » ! : v .'■'"r -u:v.: 

. .;• y ■ . .:*.-...■;. • . v.- . « " ■ y ■ 

J r*« - — • "J -V--''-i fCi'Ci ' ^'"rT'ii nir.r- rr-^rf- vv** .O*" 'Iv- 1 in*'.*" " -^"'•fhov* '-■^■-^•v^Tniid^L*- * - ' 




20 Iri.'analb^f. 

quinolin-Zr.ol ,wil^-3.,5^^e 
4-pjy27olidina-yl-nuinolinehydrocH9Hde 

o >l /TV /T » T 1 -l^*^ J £ TJT XT /^\ . 2.71 C\\ ■ r. • ~ ■ .... 




25 -'■-•ulr- '- imv^h" v?.-r«i>tf > ^r^vr Exampl^S52 ^^v; i.oedaiuTa : ?r.;s:-2 f I5'.£- CMrhi- .v- ■ 




isolated as-.iree 

1 4 * 4 

baise, : 7^{3f4*-dime^ 

soHit'liSP%^^6^r^^:^$^ . 
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t • 
L- "■ . » ** 

.Example.53 ■■ 



In analogy tq. example. 6/there. 2-me&yk^^ 




calculated for Ci 6 H 2O Kli0:\257^V^ ,:; ^ : ^ '•'^•l : ". > .l ' : "" ' 



i ' i - . r * j ; -^jt. ■ - — -r7 - -5 




•ylnieftpxj^^^ 

.spectrum, 111/e: 334.3 : {^jl ( <pd^at^d fqr^rH23N 3 d.: 334): i i V--J •',!, . ■' v '.. 

" ,■ ♦ ■•'•••^rr'r— r*^«* ■•*..'• «- . ' * 



• • ■,•••;».;. . • i -■ ? ' . •/ •■ »..•■•■-•. -»..•:.-. :■ - ...... *' - < 

* i * i • 

I, n' 



!j.^w/i ; .;v7-oL:V.'iL te, j --rh i c d^ic. .yrehj^^l^Mct aya* jaulatea 2* 17 ee case, 7-eih 




15 -ylmethoxy)-^] 

* 

.speetrum 3 

* ' ■ ■ * » • • • 

x ;, :o:^;^i^rfr^ . 

In analogy to example o .tKere was pirep^ 

quinolin-7-ol,with 6-cIJorQ-3-cHoromej^y^ 7-(6-cHoro-pyridin-3-ylipet£qxy)- 
2-melliyl-4-pyiTolidin-i-yl-q'uinoliiie hydrochloride as white solid ISP mass .sp'ectrurp, 
m/e: 354.2. (M+'l calculated' for t 2 oH2oGlN^:354): ' , 




25 In analogy to. exampfe&t^^ . 
.qumolm^oi;.^^ 

2-methyl-4-p)g:^oHdmf i^l^^ ISP jmass spectoiin, 

m/e: 354,3 (M^ ' 



3Q 
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m/e: 338.2 (M+l calculated for ftoHao^sO:' 33$! : , ..• , ' /.. . ; . >( . ... ... ,',, s ..,.,„.',;, . 

• rV*-Vi.ie"B.".-;p.-' r'.-; ..■ •'• " •••» ■ •'• - • >■ ■ : 

• . ■ f V „«. f "»V«. \ '*V S V • ilw" I »■*»•* •« . * ■ • r • ■ . , 



Ex-ampie-59- 




In analogy to e: 
quin< 

10 pyridin-3-ylm^^ 
solid 




In analogy to example 6 there'ttas prepared: ; 6.^<actiqn of ^2-metiiyl-4-pynohdin-l-y^. .; 




In analogy to example 6.&erew^rfep^ed:;.oji,.i;^oa- of ^-m^^^P^pli^lcyA- 
quinolin-7-oi ^'i-^OT0^5^orbi6e&^-&K)pheii^ 7-(5-chloro r thiophen-2- 
30 ylmethoxy)-2-metny^ . 
spectrmmrmte^^ - 
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I * to . It * 

•;> ••*». .*■.*» • 



cvio 



- • .« . j 



Example ,63 ' 




spectrum, 



■ • o*. : , :x- ; /;a?'-"; 'Example 64 !> r -: : /l! ' w-r r~ ■■' * '■ 

In analogy to example, 6 .^eie'was .pjepayeH^ph^ 

10 quiriolih-7-ol with 4-bx<^ Was isolated as free Base, 4- 

(2-metliyl-4-p)fo s&Ud.TSP<:mass' : ■ 

iin, m/6 330;5#¥£a^ ^ — 

15 In analogy;*^ v ' * " . : . 

• f . _ ™» 7* i'7 *1 * • T» ' "1 ■ ^ 1 « /■* • V"7 *^ T ' ,7 7 ^ ^1 • 




■ ■ 1 * B 

i* j:^V^^ H:/r :-r.^\^-- .-^^J::>^c^^ •.■ • ■ • ----- ••■ •. 

• . : ';■ '■ , "ExaSipre^So ...... .... 

In aialogy to 
quiiiblm-7 

pyfidirie- hydrocWQnde:^ ^^ne3^S^^!-< 
25 edioxy : pyTx61i<iiB. i; 

spectnimfm/e^ ' 





30 quinolin-7-ol hydrochloride, pro'duct bf : eiampje^/wm 3-cUorornethyl-pyridine 
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. ■ . * ■ » ■ » - 

fcydrocHond^^ 

364.3 cal^aggfbr £fl^^O^^^|^\^r,^ni-:H. ?-'v< 7:'c*«fis*«Hd. Ifife - ' 1 

^ Example 68- 4 • - - ■.i-^v - f 

•-• In analogy to-^akplK6,;on^a^ /' ; 

quin6lin-7-ol hy^ocHotideVproduct'of example^, \ri&-'5^ 
carbonitrile there W£ 'ol^ani^ Ws-|4^ 

yloxymethyl] -py^idini4tcatt ; om^il'e k^b^onie\s; an bff^hite sbjid. ISP 'mass^' • 
10 spectrum, m/e:'389:3 r (ftfi-;i xaKulated f6f.,CaH2^20^:;389)v.. . . ; nv „;.. ; ,.. 

, p * • • * t p>> » ^* r # * •» 1 _ * 

In anidqgy^e^^ • -1 



■> 
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In analogy to. example on reaction of 4- a^epanU 
20 hydrocUodde; product of exam 

obtained: 2-(4-'a2epah-l-yl-2-meth7l r q hydrochloride 
as an off-wKite solid: ISP mass ispeto^ 372). 




25 In analogy to exampl^ : 6/onrea^ . ^ . 

hydxochloride, product of example 40,; with ^ 3-cMoroberizyl chloride there, v^as obtained; - 

azepan-1-)^ 



;4- 
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^Example .72 •' 

• ,.. '. « « 

In analogy to..example,6;^n;reacti.Qn ftl§fra«J^^ ;• '. ' 

hydrocUoride,-- jpjfoducf of :exairiple .40^ /WitE ^rchldrotenzyl eMdride.there was Obtained: 4- 
Azepan- l-ylr^ncWo^^^^ aVa iight^aipy - 

solid. ISP inass.^pedbr^^ (M^calc^ ; - : ssL; : ■ i. 

* * * 

' '.^ P' -v. 0 

N , ; . • , , ■ } . ' * 



... * - . • ■ * '* * ■ • . 

' " ' ■ < • '•>'.» ■''$•'' I' •• ' • *"•".*■"•*■",-*• | *' • '■ *- "' i '•'*'• " .« " ,' ■ ■ *'"•;«•. *r" ■ I * . ■ ' * •".<■' * 

iO . morpholine was.heate^under^m furtKer 




15 'tliaipf edpitate^^^^^ in • 

>■ . a high' vacui^^ii'then^appH.e'4'to a.to'silici^^ : 

(19:1:^0,05) ^ : dueBt-0^epa in vacuo to 

•»»"•. * * 

a small volume theri-.^cidifie^ The solverit was 

taken off in vacuo tp ^ye- 23 ; jiigj4l8%). :of;l^e'4e^ai.2fmet]iylf ^r^mp^hoiin^yl;- , 

20 




A su^ P ^nwon%fi8l5&^^B^ • 
25' ' pyW61diii ; f ^#qmHoi^^ 

BiN^;'-2{8n?g'<Gi^iih^qi^P^ 

in toluene- (4l5'=Mf ! waf ^eatefe^T ' •• 

heated atreflu& Wder : an l aWgbn:a 



30 




yl-pyridin^3^e&o^);-^iriol&^ 
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A suspension^ 1t4 
of example % 

5 (6 75 mrnol) 'of Sipl^^ * 
mmol) of 'diethyl a^i§r£^ ' " 

formed im^s^^^^^^^^^^^^^^l^^ 5 ^^^^ '■' 
residue obtain^ 

as eluent,The : purif^ The residue _ . 

10 was taken up in ether, ^t ^s^tso]ii '^^W^ W*. ffltered.pff by suction and.dried 
in a high.vacuum to giye ^'rngi23^) of the .d^4^-^^;3;(?-i^^: r \ : 
pyrrolid^-l-yj-^ 

spectram^m/e::342.4 (M+i : caicMated^ , . 

• 29% • v-. •• . , -j-'iti^iL'iL^^ 

15 




In analogy to; 

hy&o^l^thylpip.^^ 
2d yldxy>'4^pyftoliaM 

caleula^dW^ ^ " 




In an; 
25 hydfoxy- 



furan-S-ylbiyj-'quinoiihe 

• • * * * • * » M 

' - - ■ ' . Example73 . ' .". . « r .,. .. 



30 In analbgyfo '•&arnple ; -7^n : r^^ 
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' « * • - ' 

there was obtained: -2-Meffiyi-7 : ( l^mfeliylTp^ " 



quinoline hydrochloride' is^a'^ite solid. ISP.in^ '340.3 (M+l- calculated 

5 . \ .t -r - • / ■ • - - -Example- 79 . .. V :*, \ • ■;■ 

• ■ ■ - • '.■•.■..» . * 

• « • • • 

In analogy 'to example 1 75; ten xeicRoii of 2-&ethyl-4-p.yf f o^ with 3- 

morpholin-4Tyl-propah; : i-6 'was 
obtained: 2-*methyl-7.-(3-m^^ •• ■ ■* 

hydrochloride as an off-white solid, ISP mass_spectrum, m/e: 356.4 (M+l calculated for 
10 T 1 ' " ' 



15 



25 



30 




c - ' : ; i Example .80 ,., . . : .; g ,; '■►;.;.>;;•.»: 

; V- ' »* Vf>-v i" i ,^-'., , . r ',n".,v,:,.' : ;' , ^ii'. 1 •'*. ...7.> U'- VJ? *•«. >*J tl* .la • -i* s 

To a cool^(0 9 £j^ 

mmol) in dime&yrfoOT (IS'i^^wa^^ 1^8 mg, 

4.19'iiirnol): After 30 iiiin at 0°C, ethyl.bro^bacetate (0.5 mL,j4:50 mmol) was injected. • 
After 2h3d^na|u^ ■ 
extracf ed \^dfh N aia^^mfetfi^S^ThS edmT5med'orgamc pB&es were^sh r ed^th%ria ^. 
arid Water arid "tKeii'dneH -o^Psbd^ fiiixa€8n^solVen^-^e$^^^^ in a 

high vactium'JI&el^^ 
20 dried 
yloxy)-; 



?-.».•: ■ . * . ... .. . ■ , * ''Vri :...-*•, - I 



(506 mga2;k-hii^)i ! T^^ ■ 




(M+l calculated fer.Ci^H2oNV<Df: '273.4), 
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■Example>82 ... 



10 



15 



To a cooled (0°Cj solufiol^ 

(425 nwc, 1*56 ^$m$&oiom&KM W^y^'4^^^?^M^^7S4 9 - 
mmol) "and tosW cm'ondef U i5'in'g'5-fe mmpl)?flic reacHonrtoure was .stirred 22 h at 
room temperature. An' aqueous solution:pf : NaHGp3 was added.. After-separat^n, the 

organic lay^^ , . 

After filtration, the "solid . w ; as ^^^^;^^o^5^0.jac^ $ o£joJutj?e-4- 

sulfcmic'a^ 

solid. ISP' mass- spectrum; u/Sg^'J ^H^^^^^^^^^^W?^ %^ ' ' 

: r. r.-.«i. . * •!? '>.".• .*.;-• - . « . . «•> «:•■.- ■!-»!' . »■ * 





■ ' '• • * •' * 1 • ■* J ' ! .. *._ j < i ■ • ">, >li I'.c ■ 



',* • ~ . ' J- 

,1 • • •*.'«.•:.', 

In- analog tb^aampje^ 

■ 

25 excess 

. solvent at fOQ.; _ _ ... .... . . ...... 

pyrroUdin-3-dl'as a : ligM'B:go%:5phd.:IS^^||p6c^^ calculated for 



if* : i t ».»• 
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■ Eximple:86 ; 



> . .: > i «*. . . 



In analogy .to .exam^'l^ an 
.excess of (K)-3-hydrox)^j£roMi>e (^,5^oleT^iy^enU.)..m i-ipetiix4 r 2-pp:pU4oiie as 
splyentat WO^^e^as. obtained (R^ 



yrroli^S-biaS^ii^ 

• ■ , * 1 . • ■•" *.i ,%' ■*.."■ f •. • ■* ■ *• 



In analogy to : exaraple j^&a 
excess of (S^-CJiydro^ine^^^ in; l-^etkyl 7> 2 Tr - : . . . 

10 pyrrolidone as solvent at Ijbo?"^ 




* . • ■ 




for 



15 In analogy to 'example 1, Qnieadtion of 7-bH^lo^r4iq^ an 
;excess of (S)-2-(meffioxytne^l)p^xoM % 
. pyrrolidone as 

* ■ • ■ • 

inethoxyme&yl-p^tolid^" 




In analogy to example 2> 6ri hyi6 

pyf?9^duiTl-" J ~ ' ^ * 

MeOH 

25 7-ol'asa^yeUoWM ki^^t^^-^^^ ^ 

273).- I : • 

, . • . ':,:^.'.:\ ' • ■ Example- 90 T.0 k -; ■ • - -J, V;-. , 

In analogy 
30 methyirquinolin^ 

hydrochloride there was obtained: ( : S):7-C2-pHBrd : pyTic&^ . ' 



<WO 020947B9A1 I > 



20 



25 



WO 02/094789 

-•59"-~: 



PCT/EP02/05120 



methoxymeshyi-pmpHdin- W)*^**^^*^ ^^^l^ 



» I k. r *** , J I « • 



In analogytq^ampj^ 
methyl-quinpUn-7-ol, ptp^/^^^^in^^ ' ' 

hydrochloride'^ . '.' 

methoxyinetnyl-p^^ 



ISP mass 



.... •• .. ,t -•.■..5..-.- ! 'V.5 ~ - ••• • '• : ' - l • , .., 

In analogy to exampleS^dction <^X^t^^^^^^^£^ m 



pyrroli 
15 spectrum 



^* V-V"'^ _ 

.. ■,,,,.-..^v ; -r;; r >~iTj^ ^ ; 

■ ..' -. Example 93 ••.*>■, - • *>. » *.• ' * 

In analogy to example^^en^ o^ 
y^py^oHdin^ryli^i^or;^ 




30'. 
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:-V-C ■: ;x.;v ? .'ay: VMr -'■ -.'.I ^ ' . ■-■■|V.» 1U\ .-J 

In anal.ogy tp ex^ple^o^ : ■■ 

'■ ■* * *r * * * ■ \, '"Vv ■■2'*.*' ■ *•.'%.' ?•,«•*' ■ 'i" .*■!• * - ■* 1 ■ * 1 * *'■ • •- 

10 me&yl-q\nnp.Kn^^ 



. obtamed::(S)r 2-[4^ ' 




, , - , ..... JbXainple^/ , r .. . . ,. ;. rv .■ . 

• » •. ' , * . • ■ * +? « • *'• V. ~. ..T .".-V- " .... • ; -•• ;■ - ; ^ . • i — • ■ •■ 

■ ' • .A'iJ'.'.v t,T,P-»:r.i ^. ^ «. »■> .-.-..•,•.• .'• •-* i iC/'—J-Jc' ••-,«".-:- '■'. *.. . •. ■• *- » ■ 

In analogy .to* o^.rea^tipn' of i (SX-4'-.(2-hydj9^^ l-y;!)^ . p ■ 

methyl-qi^6lin-7-\?l f :^ 

obtained: : (S)-.\i'-{!%iitiei^^ 



20 C 





In analogy 

metiiyl-quinolih-7-br3ro^ 
there was' obtained: (S)-'5-j4'-(2-hydr6:>^^ 
yloxiOTethyl]-p^'i2i^ 
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M • « .r* " 
^ ■ • * 
# r 

... r f * •j.-*f i ;» ; ! j ■ 

undet.an,argpn ?*no^^ 
r^e:t^ 

solution iM^eri ^d-ov^mk^esiim 

residne^^J^ sflka "^^J^S^S;^^ 90:10 

over 1 h) ^duent ebmbiiiiuon.'of fte punfi.ed'fr^ops/^d'AO^entr^onin vacuo .gave 




b) A sblutibnip|^.g^^ V 




and ^^e/TheMii^eii^i'' 
stiirmswasWt^ 

water (61) vwft'sito " 
fciehylen^vM^ 

(each 2 1) and discarded. The combined aqueous-layers, were .made basic with -solid.; • , , 
NaHC0 3 , satoatedwith Na^u'ekr'arted^ fatn4s I of. 

AcOEL Th^pmbine^ ; , ' 

: ptrated^a^b^S 



concej 




c) 79 g 
portiohwise^ 



whereas the temperature- of the reactipn- solution was. kept between RT and-28 ; U bUrrmg 
Was continued for 15 minutes then 79 ml. C0.68-mol) ofbenzyl .ehlonde were added: . 
30 dropwise while keeping tiie temperature df the reaction, solution, between RT and : 30 C ; 

' After stirring for 2 h at RT the reaction solution was. poured^into ice water .(6 1) which- was 

. ."•!-. • ->--j -Ji-u'e-'' 4 ' T Kg" combined iju'eatt* iS'-'-?:-" , -v r 'i;g.3rAv:(r-DH5is.Ya^ sauii . .. •• 
then extracted ^foWw^eftiefe (about 2 l^ea(^;a:he,cpmbinea^rgamclayer^^re ; . . . 

•••• . ;^,<i,;^hs&^^^ 
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methyiene'chloride as ; ^u^nt^Combiniitioi'bf the^i^id»affi6i^.'and contention in- 
vacuo 




crystaflii* 

- : " * < • . ; . •.. >•. ♦ 

r . • * ■ . - t • 

» O . I • • '- ' • • • * • • ' * * • 

t) 92,7' g' (0:43 mol) t>f 3^Be'nzyloxy-4^ (O^mdl^ofethyi 
lacHSacetatra £n0nbliyd!ra:te'in 370 s nil of 

'^abKe^'e^fife'Ks^etf kfrM^ for 3 H mifieprfeSfenc? df d^at^sep^atbf -fi^d. The 



xeaction*m» 

(0,5 1) were added, the layers" were Separated' and the organic layer once extracted with 

AcOEt (03 1). The combined organic layer's were dried over magnesium siufate arid 

10 concentrated in vacuo to give 140 g (100.%). of the desired 3-(3Tbenzyl,o^y : 4-fluoro- 

'. • 3^ ' ,; ^-S^f ^^l^-.r.'.-i" V:-.- % ' 

phenylamino)-but-2-.enoic,acid etiiyl r ester as y-ellow-orange crystalline solid.- Melting 

point: 79 o C-80.°C. ,.,.;,. ;rV ^ ; ,,; ..... ... if.' . ., 

■ . . ' . 'I.*-* ■« ,■ . * !t . " f*. ■ ' ' *'-■*•».'• . •• -' * ' * 

ester in Dowtherm A (220* nil) -were added.'dropTOse under argon to 400 ml of Ddwtherm. 

15 A heated at 250°C (metalbath temperature). The solution was stirred further , 15 mint 

. 250°C (bath temperature), cooled to RTarid n-hexane was added with, stirring where; 

> r .i.^^ {>=t- rr^ux'^or^---^^--r^ Watered ^o'HoJ; rjnr.t; i . 

H^ht brown solid, formed that was. collected by filtratioa and washed with. 4rtimes with n- ,•; 




e) 67:8g>(0 4 2;39mol) of7-ben^lo^r6-fluoro-2-methyl-lH-quinolinT4rOne.m (2.39 

mol) of POCI3 were heated at/reflux for 90,minutes. The reaction mixture was' cooled to 

RT and the solvent wa;s removed in vacuo. The "residue was partitioned betweenjce water 
25 (1 .5 J)and;methy}enexMd^ .ipl: i^cOneentrsrtg^^^ 

dowly.vftth.^tiijing:to.a w0s ih^layers ^e^.sep^ated^the- ; 

aqueous layer,twite'e^aC]Lea^n^m:et ' - 

organic l^yers'were : ^as^ 

concentrated in y^ cu^ : 'to^e(^ 
30 fluoTp-2-me&7l T qulnp!me,afaiipff^ 
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^Example 100 

■:..*,*•■■*» • • 

A solution of lj5 j (4;46fnfeol^^ : 

■ paUadi^n-.oh^^ 

5 ' utfiariefflte 

concentrated'invkcuo/TheW^ 

dried in a higH va^to^^ : 
■• quinolin-7-olas^ 



10 



* •■ „-*■ .1--.-- ».••*..• . ■ • 

... . . t • • . , •■.'{: • . ' . « ■ - « ' ' i ' • 

A column of^^^ 

fean^lo^x^ « 



^ojida^^ 

15 qumolin-7^ a.d 
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• :- •'-•^•v- ' Sample 102 - - 1 . ; , . 

In analogy to cxample'6 ^Sife m^s ;prflparedr on rw^oft;6f 6-Bu6^6-2^In.etil^^ , " 

pyrroudin-l-yi-qioinblin^ • • 

Hydrbchlorid^^^^vp)^^^ • 

■ ■ ■ ■ :^-7 ! ^^%#f#fSaSeJ0 : 

' ' »' - ■ . •- .-. ; i r *.-•••. .■* ..*■ ■. .i' 

In analogy to example "6 there was - prepared: on reaction of 6-'fluoro-2-me^hyi-4- 
pyrroHdin- 1 ^qiiiKbM 

ii&X$s isolated ^as : -freebaie,.6'-fluC>ro : -7-C2- 

ISP 
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mble-i'0.4'. 



in anaiogy#b;e3ampte\6^ • ■ v 

pyrioHc^-iry^quinoH o^f ^^ple 1Q0, ^th.2-ddp^p^^^ _ 

pyridine hydrochloride Whereby the pibdud£ was isplated as free base, 7- (2-chlorp: ... ... 

pyridin-3-ylmejhoxy)-6-ifl^ as .a light brown 

solid. iSP mass spectrum, jn/e: 372.3 (M¥l-ealciilated for^oH^ClRSkQ: 372). . . 



10 





In analogy to example 6 /there, was -prepared: on x.eactioxL of .6-fluoro-2-melhyl74-:...H -\, * ■ 
pyrrpK^- 1-yl-quinoUn^ 3 r chJorpmethyl benzonitrile 

whereby the product .was isolated as .free base, .3- (6-fluprbr^ ?yl-.--. 
■ . quiriolih' 1 7-yld^^effiy^^^ 

20 

■ . : :. • . Example 107 -. .■;«.... . •. ■ * 





25 whereby the-produ^^i^^^ted- ?S - : P r ^ e fe^l^2-f6 r ^flup?Qj:2r 

qumolm-7^o:tyine;^ I^Pjm&SspediS^ :- 



30 
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. . ,, ■ 

In analogy to. example.. 6 .^ep*^ JnTK»fiftd?r ©f 6rfluoro^-metirj4-4*_ 

pyrrondm,.l-yl^ 



25 



«-■>»- ,v. i * . 



. ■ ■ / - x • ~ .. / .- * - .... . .* ' V ■ i. ■ 



TiopxiiaiogyWasi^ 6-flubro-.2-methylr4r- -I- 

pyCTdKdmrJ^qi^6%7^6V:#ri6dua bf-exajfipie lOQ^tb^.dil6korix«iyJ-p?ri^ne-2r. 
10 carbonitrile, whereby %$rpduct ^as i^^^^.base; 5-(6-flupro-2 J mettrj4-4r i 
pyxfoHdin-l-yl-qum^ a $ ^S^t grey solid ISP- 

i . . ■-*.-■ . » * * " ■ I • .- *- "... * .... . __« . ■ • ! . .-^ .-t •■ 




15 Asuspens^n^:?;^^ 
pyiuaS^E^ 

with 1 42 g. (124 miriol) Gipotassium tertrb suspension was stirred for 20 

20 O.llA'^&^t^bm^^^^j^^^^^^V tomplefion' of ^H&Teaction. ' 

.... ^ . • • •*• * • • • . ' . T »*i 




* » » - . 



In analogylo,ekaT^leflI^ere,^a^E of ;^S) A^^bfenzyl^^, 

30 memylfqiiinplb ; ^yl^F^^ 
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. '-fife. 

ether, (SH-berizyloxf;^ 
orange, w&causp^ 

■ • * ■ " * 

■ * •>••»-*» • 1 * j! • 1 v • p * 

■ , » " *, • 



, . ' ' Example 11-2 '' ■ ' ' ' • 

malo'sV' to Example 110. there'.was- prepared:' cm reaction of (S)-l-(7-l)e] 



in ^Lalojgy- to Example 110. the.fevwas p of (S)-'l : (7'^€:i^l6xY-2' 

inetKyl-qiiin6lin-4-yl')-p 85-, 'with" methyl iodide, f (S)-7- 
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• • ■ . ' ■ Example 11-3 • 

Irianalosy • 
rriethyl*-^^ example "85V with cyclbpropyl bromide, ; 

(S)-7^benzyi6xy-4-(3^^ as "an" 



15 




. i . > « ■ 

• .*.V: : >-■-•-.:. ^.y-'y:. Example 114 / ... s ~y[ \\ v.' v: 

In analogy to example 110 there was prepared: -on reaction of (S)-l-,(7Tbenz} r loxy-2- 



20 yl]-2-methyl-quinoline as an yellow viscous oil. ISP mass spectrum, m/e: 4073 -(M+l 

1 , 1 • • x * t . if *.5. - ' ; 

* - • . * "'•I 

• I--.'-^^^'- .'; ^{•'-iij'i'f: ^'fr/.'^lf: ^ .'i^i'i'v 1 *: /4\S^' 7 * ^^ti'i^'i \ • 

In analogy to er lJ 



25 methyl-quinoliri 

,. •; .. .. . . .-v . j 

tetrahydrp-pyran' 





3.63.4 
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r* 

, r 

., * . 

In analogy tK^£^^ 

^olidin^^ 
inMeOH,ther^:qbts^ 

ptosis* £ 4 J^^i^^^^^ 3°M c^x4*^*p. . 

- . ■ •■'* » • ... ■«• . .?•."•*■. 1 • .'. J » ,t ', •.;>-'.* »'■*• ••<** i .r*l *«' ' .*»«••'•' 

In 



15 



InarS^^Ss^^ . 
in MeOB^ there was pbti^^ 




- • i 
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wthPdo'n^ 

(tetr&y&b-pyr^ as a yellow solid. JSP 

mass spectrum, m/e: 373.4.3 (M-hl calculated for C21H28N2O4: 373). v . . 

• . • • ■ . • »,:•■• ! « »■ » *•!■■» 5 • • •!»••' 1 • i * i *■ ■"•» 

■ — «... - — — » • ••.••4 1- * " «* "•••I 1 a tV • ll !» * ■ ' • * ' ■.' V'ih'. . .' ' ; . 1 • -.- --1 • ■ • . . « w «... • . »..•.* ■ J> * 

. : . • "« ' ' '. , - • . . ... *- ' • 
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3iethyl"quiriolin"-7-pl'/pr6duct dr. example 1 16; l with' 4-bf oxhomethyl benzonitrile there ' 
was obtained:' fS)- 4-{4-[3-(2-melio^-effiqi^)-p 

yio3^e^}}bcn^^tde hy&oc%iicie as -a Hght. yellow solid. . ^S^-^a» v ^^^friii2^ jxx/« t 
418.4 M+l calculated. for Ca£foN&ji 418.4). . 



i. • i..--- 



• ^ 9 * ;v ♦* . ! - » j - * 4 ■ ■ ^ - . 

sriv, sp*i s .rur3»ijjV- ."573.4.2 CV;-^;. calq^aied ■j'ov iHyJK-0^:.:T5J. •:: -'■ 

. : . :.v . |-'. 8 r -jy';j "•" ^Exampl&l^^ ;:;-;' V,!.- -5 ^. ,!?:: :. 

• • '■ « • .."*'V. -.!' . \ . • . . . •• . . ■ .' • *•■ • 

In analogy to ".example. 6,. on; rea^qn of^S^^-met^ l : yl)'-2-ihetiiyl : " 

qumoiin-7-bi : , product of examplel'l7^ii^ there was" - ' 

obtained:. (S)-,4-l4^(3;metho^p * 

b'erizomtxde hy^oc^ ihi7^-:3%74jaLtrwr#1' : J 




methyl^quiribi^-y-bl^ 

was obtained:. (S)r4- [4-(.3-cryclppropylmethoxy^ . 
^oivrn^aivFI ^^^'rtitril ^^S^o^fet^ H ^^^^^3f^^ W^VVl iVl TT^R c c k^^r^ c iffTy 




In analogy ioM^pV^;^^ :4%5$3^He^^ l^yl] - 

2-mfffiyl : iquiM6M^ there 
y as' qbUiAi?d;;,(.S)7 : 4- {4^[3- ( 3-me^6^ 
Vloi^ffivl£#e'hmitM^ 
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Example 125 ' 




bromomethyl benzonitrile, and subsequent, cleavage of tbe THP ether protecting group 
Wbeflbf the £dauctSU&<^ ' '' 

Hvdro^tnb^^ 




" ' In analogy Itfrcainpfc^ '. ' 




*". •*'••.. • . " « ..." /• i 

Inanalo'gytaeximpMbbro'n 

-_ 'In.. *V iis /-J^Lt^ PHotf charcoal 



20 




25 tnanald^^^^ 

• t ■ v ■ 

thereby the product ; was isolated 
bydfo^TOerbyl-p^fo1i<^-l' 
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*m mm tmrnm mm • *- 

Example 129 



_ w ^ * { ♦ • 



* 

In . analogy to eaampteS,^^ 
yi^-methyl^oj^oH^ 

carbonitrile^ereb^^ • 

* • * • • • • • » ■ • ' « » ♦ • » • 

C22H2EEN4O2: 393,)v.-'}.tv •« -t.'c: -w->iv^3>^i^ tr W v '^i^-l V'^tlc-s - ■ 

" ■ . t .« • . ». • fc . 1 . » ' J.. » * ' ' / • • . •* " • ' . ••..;..» . •* • 

■••.;». • .:• ' • Example- BO ' • ' ! • 

10 a) A solution of 1.42 g of (4.6-m.mol) of_4-(4:cbioro-2-meliiyl-qum 

benzonitrile and L.n.g^l^ ;. 
py^QKdi^er^ 

TJiejeaetiori-mixtafj^^ - 
15 y^^g^fedtM^ was- ^e^&yeii-i'ih : ^H 




* * ■ > _ * * " . * « * 

Preparation of the sty^gdiSt^i 1 ^ j 

^ » 

b^A.solutipn.af^g^Q^ • 




25 of lJierea<^iQn v .Th& ^ataly^wasifil$er s ed o&^washed with-MeOH^, and tbe.solution was V 

The;residuevwas]lxiturated^vn jetfi.er 0 collectedjby filtration and 
dried in a.higLy'acuum Ip.giye .2:05 2 ,(98.6%1:2-met±iylrquin^ 

solid. ISP masslspectriiim, m/e:: 176.2 (M+i caleiilated' for C16H9NO2:' 176). ■ 

-• jf i-5-^.c. t vi-*^.?fc^i J'-ri.Vis-iT&i^rfc-si "Pj*v^t-«-j.-?-*i -./>* *;Cvs- /•••-- :vr-v ■ ■•■ • 



c) A mixture of ?.05 g.(10,4 mmpl) pf2^eM^qt^oL^ 1.72 g (12.5 mmol) of 

potassium carbonate arid ^ 

feadion'aecWwg^ 
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into EtOAc./ ae^4^ec^aled w^^e^S 

suctior^ed-^^ 



10 



15 



20 



25 



...... • J ' : {-.is •: .■ « v " i ■•'v:' ' ■ 



U.J -^^^ 5 \' - v *<•—-- — y. ^ ' ' , . . 

14 2 nijllSUjnttol^f^ 

: ; 1_. A- k JJu&^kfc ^™nv^A ifi vacu61 : Trie. residue: wks tafeppjn ice water 



30 



~?ti on - -^^fJftej^^t ^f^SSSS £v lo9 fifc+f ^rafitwL for " 




WO 020947 89 A 1 J_> 



< I 



5 



3d 



WO 02/094789 PCT/EP02/05120 



was 



■ • • - . • . 



In "analogy to example VSQj-pxi Reaction of 4~'(4-chlo^ 

* ■ * ' , * ■ ■ * * « • .i 

b erizonif rile; product of ixaffiplje'-i 3b d) , ; wth- (R^'2-^liydfOKym there 

• ■ *"*■ ■*•**••■ • ■ • * . • * * 

was 6btairiedr:(R)-4^^ 

yloxyiri'ethyl] -b'enz.6nitril'e ;a£ a .light yellow solid: ISP- mass spectnim, m/e: 374. i. '(M+l . 

10 calcinated for C23H23N3O2: 374). ^ ; 4 • • ■ .. :> ' " 

> . • • • . • 

• fc * V • ' ■ w ^ *'Jy SJ!^' Lj* w. 1 t^i ■ i,^ & J t * } • jf, — y* * ' ™ « »T''r 

• .; '■. , t : • . «-■* *,•«.* '• «'"-iy: *3".. V y --' : . . ' . " ; ■ 

1 ••„..» !'. *4i. j U/ v — i . . i - sA. * t M^Jt - * ^.«Lii^ , ^ 14./ -» - » »..>— • - 

. . . ' '* Example 135 • ' 

In an^bj^'to-examplea30; ^ 
beMbnit^eVprodti^ 
15 ^'blDtafi^^ • 

calc^^%r^H^ df-Vnti^v E y .^/iffo^:> tfcfW fe^o^^l^r-'-' 




. .. j: ..... '•.,-'.•..•?/• .v /• . hxample lo.o , .. ■ ... - 1 ■ ■ 



20 In analogy to example 130, ori reattipn^of 4-;(4>chloro^ 

bfenibnitr^ ™ '^^^ ( '<^£-±rAi^£&^k^k^^^ ^'iV^*'* ■* 

wasoStamedi^S^ 
yio^^^^en^tfil 

... ... . .vf I."." .;- : • Example.'' 137 - ■ ■ •;. . 
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Example 158 
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30 



. . ..••■>: i - . .*...• •• • -••■-•or'v , ■■ • • , •■ ■■ •* 

In analogy to kxam§lei§0^on reaction of 4-(4-cHoro-2-metliyl-quinolm-7-yloi7methyl)- 

benzonitrile, protoof pample 150.4), ^th^)-2-(me&^ . 
was obtained: (Sj4^4V(2-.mi^^^^ 




10 In analogy to example 3L30l on reaction of 4--(4^o^ 

benzonitrile, product of 'example 130 dV^tb7(RiS);^ .. • 

obtained: (R,S>4- [4-]2;:!Sp^ " ■ _ . 



.I 1 - • 



4, * 



In anaio^y-to example 130, -on reaction of;4r(4^c]il6roT2-meAyl-.^ 

benzonitrile, product' of pimple 130^ - • • 

obtained: (3H-[7 r (4rfyano-^ 

acid ■mtuiyrfestef- Ss^«^^eJ.^^:I^B^%^e^ " : " 

. ■ ■■■ •■ ;< '-.-.V'i i:^.v< -• • :...v.-.' ••■•.■J,--- ■■\-- - -••'.„•,.*■ . . 



iri'anio^to'&m^ 
25 benzbmfcnl^ product of example 130 d).-^.th H (R)^3 T Xmelhylamin 
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Example 142 ■ 

/•.•^■f-...;. "L.v. " 

In analog to example 130,' on reaction of 4-T4-.chloro-2-methyl-quin^ 

benzonitrile, product of example 130 d),.wth-(S)-3-(rnethylairiino)pyrr^ 

- •. ■■'--.!/vf '/M'^.;^;; ^i^^r ..»";■', vfv-r 4 '- , : ~-- ■ .*■ ■ " ' ■ ■ ■ ' * 

obtained: (S)^ 4- [2-methyl4-(3 : m^ 1 -yi)-quinolin-7-^pxyaL^yl] - 

benzonitrile as a brown foam. ISP mass spectrum, ; m/e: 373.4 .(M+ 1 calculated'.for * 

C23H24N40: 37o). - ■ ■ 

: •> • v;. vci <:.f^o:r\L^- : ! v.v^ASt.- ; : : w.;K/i pipe, 'luiiw : ';-£r^;.r>j 

I " . * •> • ' ■ • " I '.*'*. ... . • •' ■ 

'.^l.:-^^.'*:.^ :;Example.l43 /^-•\-.-tV^-.; a .-.:\: : :V''r; 



In analogy to example 130,' ori reaction of 4-(4rcMoro-2-methyl-quinoHn-7 : ylo^ . 
10 benzonitrile, product of example 130. d)>\\dth piperidine there was obtained:^.- (2 : metliyl- 




15 In analogy to example 130, on reaction 'of 4-(4 : -cMo'ro-2-memyl~qumolm-7-ylpx)7ne^ 
benzomtrile,"prod^^ . 
methyl-4-'morpholin-4-yi-quin as a light 

:V yellow solid. ISP" mass speclnrm, -m/e: 360.3 'jfttfT Calculated for. C^HiiN^: 360). ' 




yloj^rnethyl]-benzonitrUe hydrochloride as a light hrown.splicL ISP rpass.spec£um, m/e: 
25 415.^ (M+I ;cal^aHd i"6f %H-2f^ " 

1 • . .r ' • ' •' . ' 1 ' ' ' • ' 1 * ' '»»»•".'. ' " . 1 * .».•'.♦' 




• ■. <:'•■•• Example 146 - : : - -i« * V- ■ ■ . 

In : aM6'ey:to ^rr^^ft^reac^ 



ri^q^to^i'rri^ 
benzohitfiiie 
30 oRaineSiY 
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20 



benzonitrfleV&o^ ??*V> '•• • * 



calculated for C 27 H 2 4N 4 0:'421) 



t . .. 



4 

• ■ • , •-. Sample 147 . . ... . .. 



In analogy to" exampl^ 

benzonitrile, product of example 130 -dX^^^'CpyF^-^-P^ 6 &Cr? WaS 
obtamed:(R£)^^ 

benzonitrile.as.a. white solid. ISP mails spectrum, m/e; 421.4^^4l calculated for ^ ^ 



In analogy to example 130," on reaction ofi^^oro-2 r methyl-qumolin-7-yloxymetliyl)- 




15 ijuMelfc^ 




was obtained: (R } S)-4-t4-(3-'meAanesulfonyl:pyjroli^ 
' ' yldxyrneffiyl] -beM ; otfitrue~ by dnSd^ride' U WHgbtbrowffs^i-ISprmkss- spebffiffl, e ifi7e:- 
422.4' (M'+lcaculated>fdr^^ ^V^.r" 

' ... ^ Example 150 •. ;•• , _ ^ .. . . _ t _ 

■ In analogy, to* exarnpi^ i§bronifeadiono^ 

benzonitrile, product pf example 130;d ),;^^ %3^roethyl-pipm%e.»ere ) ms. 

obtained: (R,S)-4-[2^methyl4r(3 F me^ ■ ' • '- 

• •berizonifenib^^^ 
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Example 151 



In analogy to example. 1S0 } on reaction of 4T(4-cMoro-2;me&yl-quinolin-7-ylox)miethyl) 
benzonitrile, product of example 130. d), with ; i 5 4-dioxa-8-azaspiro{4 : 5}.decane the^e was 

... . •. ' *i "■'.'-.■■i' '■ ■" ■■■■ 

obtained: 4-[4-(l,4rdioxa-.8-aza-spiro[4.5jdec : 8-yl)-^^ 

benzonitrile as* a light yellow solid ISP mass 'spectrum, m/e: 416.4 (M+l calculated for 
C 2 5H 2 5N30 3 ':'416j. 



■ * • • 



«f < , • • * 



10 



15 



20 



25 



i » I ' l • j 



• • . ...» • .**:•• . . 



- .": : . " Exampk'152 • - 



In analogy to example 136, on.reactipB,b.f 4T('4-cUoro-2-methyl-quinoHn-7-yloxymethyl) 
benzonitrile, product of example .130 djj^th^R^ there 
was obtained- (R,S)- 4- [4 r (3-hydroxymethylrpiperidin 1 -yl)-2-met±Lyl-quinolin-7- 
ylo:^eftyl]-be^ 

.' */ /•• Example- A 

A compound' of formula I can be used in a manner known per se as the active 
ingredient for the production of tablets of the. following composition: 

'•' i. ,s - • ... . I • •'. • - *■ • 

■ - ' . , ** V " t-m vvi/r- * • 

• » — -1— — l» ■ - ■ ■ I »^ — — ' < I 

' . • •■: : ; Per tablet - ..■ ; , / . : . 

i>« • • • * r • • • • » • ( 

Ac^ve.ingredieijLjtf,. - : rr . r .:l' u 200jng:\ ^-/Kvd^L^vv^tf^v.^jninij^rip*'-.^^ 

: •; •• . " . .-. • •_ ^ ^crJ 1 . * / C . j ' : : \ ■ • ... 

Micro crystalline ceUidose ; - : m^hv; -o jJu^i: n • 7- 



Talc 0 - : ,v,, .^woi:^V^7?Tf5?.if • 

* 4 ' \ • " . . • ..... Z '■ *"•'■■."'" ■ 

Hyd^'6xyp'^opylmethylceUulbse :, r . v ; r *'-* : V: 20 mg • \ 



J. . 
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Example B- 




■- - ■■,^.y:i.:-iK-' • Per capsule 

' V • :-*•.'- • : • ■ 



5 Active ingredient 



i. * 



rwn ctaTrV- " -20.0 mg . ■ , : 

Lactose ""• :: ' W ! « i- • " • ''95-.0tng' •■• 7 . • • 

.^220.0 mg.* 
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^CLAIMS', 



• * ♦ 
♦ * 



v.-.'- <•-.> 

" ■ * i * 
" , * — V ' - ■ •» , 



' "J ' 




' «" ,^-i*> » v\ ,; nr. " 
i • , • • • 



• • J . 



■ • . .-;r . • .. • *• ; .» , • ; . •.: — \\ ' 

• • - * * 

••3. .-p ■•'in'* Vrv*- ' "I.*-;." • 4 "* : i'h-Tt. /t ••;;■■«. I 

• . .•• • t m » «■ • * *■ jc- • v 

' • ' ' i ,' : , J v.'"*^A« <*.' '.*.' • .'" 

• v. f • . . . • :•-»- • 

. .... ■ .:* • . .*!.«•.• ••. "i .i.«r~i 4 





^eycloallcyl 



R is hydrogen/K^pgeBi'-al^l^ heterp^la^l>. : ; .. , 

•heterbaiylamiii.p;;i^ ■ 
• • \arylal^IajTOn6^freto.9a^ 




heteroqrclylalkyl, alkyKSQ2-'or ary]-S0 2 -;' ^ - 
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25 6. 



* .■ >■■■ 

■ A 'is a 5- to'- i# ? i&e&b&& i mdn6- bi^^tsaturaMliettir&cjraic ring ' ; 
■ -' ' ' compHs&g-itM ^ d 

.optionally one .or two further' heteroatoms which ; are independently selected 
■ v from djc^gen, sulfur and nitrogen; 

;md pharmaceutic^^ m \ 
2. Compounds according to claim 1 , wherein „ • . ; • . 

' * . ; ' ; # .. 

..••»>. «;• ■» *. * " ^ : w-*-t i-i : .' .■»""'.( i's'* * • • 



....>,-■.* ", .»— '■■» 




R 5 isllxydrpgfenima:va'rar ar^iriuoeen: • • • • 



. R 5 isihydrpg 

15 n/Aii's ^atRnatdd jSng cpjisis&gaf ^ttQge^^tOHifWfncfa is attched to :toe 

- -^'^iio^^ 

V*tei^'.:;Tids according to c-dr;i j t . v\"bei?m . . 

_ _ _ i • <n J • 1 1 



or 



Compoxiri.i%&M : ® : g^^^ r1 is hydrogen, aralkyl 

CompoiHio^a&irlnpSa^^ _ 
phenylal]cyl^iyB#yl^^ 

optionally sufes^Metf witK : 6ne tdthfee'^ubstituents' independently selected from 
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7. 



Compounds aeqtf 



n. 



8. 



9. 



10. 



Compounds a^^^/^7 ?< ^teei%R : us.^9g^a, ; ; - . :: . .... \ -• ; 

' B . * i * * . 

Compounds according to claim 7, wherein R is alkyl. * " 



11. 



Dunds according to claim 7, wherein R" is hydrogen, butyl, rluoro, chloro or 

'»**• » "* t - • I , * 

Compound according to" to 10r ; where^ or 

" . • ir ■ • ■ J •« • ..*.*• « . " * * 



-, I. 



12. 



10 13. 



14. 



": .... " ' 

■:*".r.*:- r 



C6ro©Q wds aqcox&ng tq\d^TO:i&^^^ eui- rfc . i>..iiviir .jgein -^kvi .y 




15. 



16. 



Compounds according to claim M>^§^eH^i^Ja^o««jr.uM,-iiu-rf'; c'v/jT'.-> < ■: 



. L < . . • > t. , \ • * • / - .■ 



17. 



18. 



19. 



. * 




Compoiihds' according ^ to- claim. 16^ wherein A is a pyrrolidinyl ring. 



Compounds .aecor&ihg td anyone of .claim's-, lio 17, Wherein <R is hydrogen! 

• ■ " k 



• * * 
* 




7- ( 3-methoxyTb.eh2yloxy^ -1 . 1 ■ i«? ,f: n-o : * r 



2-(2-methyJ-4-pyrrohdih-i^ }••■;. 



4-(2-meIfiyl-.4-p ^v- 
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(S);4'-t4-(3^4o^ 

, r.?. ; >'.v .- 1 •..:•.••'..,,..-•:'"<•:.>. '.•■.■•,;■'".'-«. ."V .• !i *x- *«- : ' v 

benzonitnle; _ ;. • , -~»: .• ,>•.-,.•;■,• \v. ., . 

* » * * * 1 * * » 

• * • « • ■ 4 * 

♦ * • » \ g * ■ « * \* * • ** ■ * ** • * <•' *• * * • *^ . - 

. , , ■ ■ • ; * ■ ■ 

!_.•■« * ■ • 

■' ' ' 

4-azep.an-l-yl-2-meth^ - 

' ', • ... ...*-■ . < ' ' . ." ' . "* * . * * • » • * 



: . ■» • 4 f -vri.;- . ; ..v . 



. ■ ■ ■ 

7k2- : chior^pyrid^-3-y^ " /; 

-I'"'. '.. . . » • . .. ..... . 



V, 



quinoline; 
(S)-7 : (2.qhlqr6^id^^ 



... ... , « -. 



15 i$)4?&i^toi^&ig$^ ■ '■' v 

methyi-quinoline; \_. ; v ,..-^ ' - • ' " '• 




i *■*. « . 



• ... : ■" ; • • ■' 



25 benzonifiile;-'! 
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(S) -4- [ 6-flu6rbv:47.^^^ ^yl)^metiyl?quinbliii?7i : ?•< ' '. 

1 1 • , n « r ; • • 1 » 1 | ■ ' . 

. (S)-4^[4-(3'-hydjoxyrpyrr6U^ .'. 



• • ** I* * * 



* ■ 



(R)-4-[4-(3-hydro^-pyn:^ 

(5).-4r [:44(27hydro;x^ • " 

benzonitnle and . ' r • • a '■■ .*• ■„ ../:; , .... . ■ 



A process fot the .preparation' 



~ • • • 



) 



itipn'.o.fia 'epmp6ii^d^ of claims 1 to 19 

compnsmg. one or the following reactions ■/ ? ; .- , 

■•A * ... . y? . .- . . i r . i /• ' " i • t ' j.1 . _r . J 




. ^ ' 



* % ■ * • ^ , i • i ♦* ^> 





• . i . 



i • ■ f * • 




:■ :--ivV,'Lc:v: ^. : :'-^,^i. -.r: ;.^ <?.> f .v>.:^ ; ,!;,■ r.ft. .• 

* - ' .."-«- ' ' . . , , ■ , ■ J • - . , . • . ( - , _j . . ' . ." " , • . 

b) *;V a,j?d catal^^'C/Oi C/Kpr C/C bond fbfming reaction :pf a coinpoujid of ' • 



». » - 



_a 
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*' i * ■ .J • • . » 
; j . i . • *- * «■ * « • * * * > 





wherein i^M'^i fe^A^e ^fe^H^^^M^^^^l°l>--:^ 
c) •a.halosenvfmetal exchange -reaction, of. a compound.of formula Ic as defined in 
step bjand subsequent Pd catalyzed condensation with, a hajogenide pf th.e formula 

ar^a^6;heteroaiylain^d,^[H2-, monoalkylamino, diaB^SanuR^ arylaDqdamiao, 

t . s « ■ • " ■ •• 1 : ^ * 1 • ' * ■ ■ ■ ' • • .' 

heteroarylaU^larnino, ar$^lalkb^ ; ,J, \ • - • . 

• 1 • * - • - * . ■ . 1 ■ .. . : — . i . 

•jea&on te oWdiia^^^^ . 
formula R^H a^nd^paBadium catalyst in order to.otitain^a compound of formula I 



R -' 

■ 

in 



, — ..... , !-.. . . 



5 - 




,»"'4 ■ »»»» 

*•."*** .•■.*•■••• » .* .* *t ■ ■ , - 1 *. ' *■ * . - 
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21. 



22. 



fitdxogSa^ail^lyl 

al^m^©^onpa^femo^ 
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23. A pharmaceutical composition comprising a compound in accordance with any one 

. • • t*~ ' »,."* 

. of claims 1 to 19 and a therapeutically inert carrier"; 

24. The use of a compound according to any one of claims 1 to 19 for the preparation of 
medicaments for the treatment and prophylaxis of arthritis, diabetes, eating 

5 . disorders and obesity. t . • 

. 

•' . -. ' . ••• * 

25. A compound according to any one of claims'l to 19, when manufactured according 

#'..**• > 

to a process of claim 20. 

* 

* * 

26. • A method for /the treatment and prophylaxis, of .arthritis, diabetes, eating disorders 
• and obesity; Which' method.comprises administering an effective amount of a 

10 compound as defined in. any-one! of claims Itq • 19. »y:;.jV : .-.Ll-' 



r one 



27. ^iheihod'off : tf eatment^f bV^ity in a humah'in'infeed of such treatment which 



24. 



comprises-administration to the human a therapeutically effective amount of a 

compound as defined in any one of the claims .1 to 19. and- a therapeutically effective 

• * ■ * r ' 

amount of a lipase inhibitor. 
15 28. The method according to claim 27, therein' the lipase inhibitor is-orlistat. 

• 4 4 - • * » 

29. Tne melliod atcor^ng to any one of claims 27 or 28 for simultaneous, separate or 

• * 

sequential administration. . - \ . -• - ' . j- ; > 1 

■ _ . * »« « 

30. Tne use of a cofnpbund" accor :MmsT to 19 in the manufacture of 
' 3 a'medica^ 

. . " v. * 

• • ■ I ■ • 1 

20 ricd^gjtreatment^&sajh^ j ... ^ T . • 

3.1. Tlietisfe'accordm ct 

32. yhevpharm^u.tic;^! composition of claim' 23' farther comprising a therapeutically 
effective amount of a lipase inhibitor. 

33. . The pharmaceutical composition according to claim 32, wherein the lipase inhibitor 

- Z't ^l^i^Ir^fi^^^v^u-':^ .m\- on.- .*>f china* 27 or i : 3 r*:-. p ^rnuivsrji.ou:-.. sd-y.ir5t* -m 



34. The invention as hereinbefore described. . 



DOC ID: <WO_020947B9A1„L> 



I 



(^ERNATIONAL SEARCH REPORT 



iational Application No 

PCT/EP 02/05120 



t#T^O%?iWr"c89l401/04 C07D401/12 C07D405/12 C07D409/12 
A61K31/4706 A61K31/4709 A61P3/04 A61P19/02 A61P3/10 
C07D401/14 C07D405/14 ~C07D49l/10 

According to Inlernalional Patent Classification (IPC) or to bolh nalional classification and IPC , 



a FIELDS SEARCHED 



Minimum dooumenlalion searched (classification system tallowed by classification symbols) 
IPC 7 C07D 



Documentation 



searched other than minimum documentation to the extenl that such documents are included in the fields searched 



Eleclronic data base consulled during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, CHEM ABS Data, BEILSTEIN Data . 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category c 



Citation of document, with indication, where appropriate, of the relevant passages 

US 4 035 367 A (SIMPSON WILLIAM R) 
12 July 1977 (1977-07-12) . 
column 1, line 23 -column 2, line 55 
column 4, line 4 -column 5, line 5; 
examples 4G,4H,Z-33,Z-34 

. -/- 



Relevant to claim No. 



1-19, 
21-26 



| ^ j Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



■ Special categories of cited documents : 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
'E' earlier document bul published on or after the international 

ffling dale 

V document which may throw doubts on priority ctaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

•P' document published prior to the international filing date but 
later than the priority dale claimed 



"T later document published after the international filing dale 
or priority date and not in conflict with Ihe application but 
cited to understand the principle or theory underlying the 
invention 

"X" document ol particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document ol particular relevance; the claimed invention 

cannot be considered to involve an invenlive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

•&• document member of the same patent family 



Date of the actual completion of the international search 



7 August 2002 



Date of mailing of the international search report 

02/09/2002 



Name and mailing address of the ISA 

European Patent Office, P.B. 5816 Patent laan 2 
NL-22S0 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 



Seymour, L 



Form PCT71SV210 (second sheet) (July 1992) 



page 1 of t 



JNSDOCID: <WO_020S47B9A1J_> 



luni yi hmu ma»N iim. U. '* i hm.jm i 'T*»i»ii iliifc mmluiU »Lhim.*lii ^ kiUii* XJfc, ikLA, 



LWERNATIONAL SEARCH REPORT 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Cilalton of document, wilh indicalion, where appropriate, of me relevant passages 

• 9 * 


Relevant to claim No. 


X 

- 


DATABASE CA 'Online! - 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

CRONIN, TIMOTHY H. ; HESS, HANS J. E.: 
"Hypotensive and bronchodilatory 
quinolines, isoquiholines, and 
quinazol ines" • 

Database accession no. 70:68419 (DN) 
XP002209016 

RN 21560-24-7, 21560-25-8, 21579-67-9 J 
ab s t r act 

& ZA 6 706 512 A (PFIZER, CHAS., AND CO. , 
INC.) 3 June 1968 (1968-06-03) 


1-19, . 
21-23,25 

■ 


v 

X 


US 3 Z72 8Z4 A (.FREDERICK EBETINO FRANK ET • 
. AL) 13 September 1966 (1966-09-13) 
column 1, line 39 - line 54; claim 1; 
examples VII, XIII 


i-iy, 

21-23,25 


X 


GB 991 838 A (RHONE POULENC SA) 
12 May 1965 (1965-05-12) 
page 4, line 45 - line 49; claims 
1,10,11,26; examples V, XX, XXI 


1-19,21, 
23,25 


X 

t 

* 

■ 


GAUTHIER B ET AL: "RECHERCHE SUR LES 
AMINOQUINOLEINES. ETUDES CHIMIQUE, 
ANTIPARASITAIRE, ANTIMICROBIENNE ET 
- ANTIFONGIQUE DE (MONO, DI ET 
TRICHLORACETYL-4 PIPERAZINYL-1 )-4 
QUIN0LEINES//AMIN0QUIN0LEIN RESEARCH. 
CHEMICAL, ANTIPARASITIC, ANTIMICROBIAL AND 
ANTIFUNGAL STUDY OF ( 
ANNALES PHARMACEUTIQUES FRANCAISES, • 
MASSON, PARIS, FR, 
vol. 1, no. 44, 

22 August 1986 (1986-08-22), pages 55-64, 
Aruuluooubb 
ISSN: 0003-4509 
- scheme 1 

abstract; tables I-III 


1-19,21, 
23,25 

1 

i 


X 

* 


EP .0 882 717 A (KYOWA HAKK0 K0GY0 KK) 
9 December 1998 (1998-12-09) 
page 9, formula II 
example 407 


1-19 


P,X 


W0 02 20488 A (HOFFMANN LA ROCHE) 
14 March 2002 (2002-03-14) 
page 8, line 9 - line 10 
claims 


1-33 



Form PCT/iSA/210 (conimuailon ol second shoe!) (July 1892) 



page 2 of 2 

DOCID: <WO_020947B9A1J..> 



international Application No 

PCT/EP 02/05120 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/EP 02/05120 



Box I 



Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This 



is international Search Report has not been estabSshed in respect of certain claims under Article 17(2)(a) for the following reasons: 



Claims Nos * 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 26-29 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

34 , 

K they relate to parts ot the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 . 



because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . ] — | as all required additional search fees were timely paid by the applicant, this Internationa) Search Report covers all 
I — ' searchable claims. 

2. I - ] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
J — of any additional fee. 



3 | — | As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' I I covers only those claims for which fees were paid, specifically claims Nos.: 



t h 

4 I - ) No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
' 1 — 1 restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



r~~j The additional search fees were accompanied by the applicant's protest 
j" j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 

NSDOCID: <WO_J)20947B9A1_L> 



Internationa] Application No. PCT/EP 02 £5120 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 ... 
Claims Nos . : 34 



the present claims do not meet the requirements of Article 6 PCT in that 
the matter for which protection is sought is not clearly defined. The 
functional term "pharmaceutically acceptable esters" (including 
"physiologically acceptable. equivalents" thereof; cf. present 
description, p. 7, lines 16-23) does not enable the skilled person to 
determine which technical features are necessary to perform the stated 
function. It is thus unclear which specific compounds fall within its 
scope. A lack of clarity within the meaning. of Article 6 PCT arises. to 
such an extent as to render a meaningful search of the claims impossible. 
•Consequently, the search does not include "pharmaceutically acceptable 
esters" of the compounds of formula I. 

The vague reference in claim 34 to "the invention as hereinbefore 
described" leaves the reader in doubt as to the scope of said claim 
(Article 6 PCT). The resulting lack of clarity is such as to preclude a 
meaningful search of this claim. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to' inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not ,the claims are amended following 
receipt of the search report, or during any Chapter II procedure. 



020947 B9A1 I > 



"ERNATIONAL SEARCH REPORT 

Information on patent family members 



Patent document 
cited in search report 

US 4035367 



Publication 
date 



12-07-1977 US 



ZA 6706512 



NONE 



US 3272824 



13-09-1966 



BE 
CH 
FI 
GB 



GB 991838 



12-05-1965 



FR 
FR 
BE 
CH 
LU 
OA 
CH 
CH 



EP 0882717 



09-12-1998 



lrt£S?!ational Application No 

PCT/EP 02/05120 



Patent lamily 
member(s) 

3957791 A 



WO 0220488 



14-03-2002 



640817 A 
439290 A 
41554 B 
1010254 A 



1392458 A 
84902 E 
633453 A 
1 416628 A 
•43730 Al 
1392 A 

425791 A 

425792 A 



AU 719392 B2 

AU 4470897 A 

EP 0882717 Al 

NZ 330571 A 

US 6169088 Bl 

US 6207667 Bl 
US 2002068734 Al 

CA 2239227 Al 

CN 1208404 A 

WO 9814431 Al 



AU 1047402 A 

WO 0220488 A2 

US 2002052356 Al 



Publication 
date 



. 18-05-1976 



01-04-1964 
15-07-1967 
01-09-1969 
17-11-1965 



19-03-1965 
07-05-1965 

15-07-1966 
13-07-1963 
04-07-1969 
15-12-1966 
15-12-1966 



11-05- 
24-04- 
09-12- 
28-10- 
02-01- 
27-03- 
06-06- 
09-04- 
17-02- 
09-04- 



■2000 
•1998 
•1998 
•1999 
-2001 
•2001 
•2002 
-1998 
-1999 
-1998 



22-03-2002 
14-03-2002 
02-05-2002 



-a, 

u 

-f 



t 
.■ilk 
* 



Foim PCT/lSA/210 (paiant family ann9X)(July 1992) 



D20947B9A1 I > 



